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(54) SOLID-STATE IMAGE PICKUP DEVICE AND CONTROL METHOD THEREOF 

(57)Abstract: 

PURPOSE: To control the performance of the solid-state image pickup elements to provide the high resolution under the 
relatively high intensity of illumination and to provide the positive S/N under the low intensity of illumination. 
CONSTITUTION: A mode circuit 6 decides the optimum operation of a solid-state image pickup element 1 receiving the 
output picture information of the solid- state image pickup device, the result of decision is informed to a timing signal 
generation circuit 3 and a timing signal to be sent from the timing signal generation circuit 3 to the solid-state image pickup 
element 1 is changed. By changing the timing signal, the operation mode adding and reading a plurality of picture element 
signals is selected under the low intensity of illumination, and the operation mode reading signals from each picture element 
at the normal operation is selected under the high intensity of illumination. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the solid state camera equipped with the solid state image sensor which has two or more pixels which consist of 
a photo-electric-conversion means and a means which reads the signal of this photo-electric-conversion means, and the 
control means which controls actuation of this solid state image sensor The mode judging circuit which judges the optimal 
actuation of this solid state image sensor in response to the image print-out read from this solid state image sensor, The 
solid state camera characterized by providing the control means which chooses one of two or more modes, and controls this 
solid state image sensor by this mode in response to the judgment result of this mode judging circuit. 
[Claim 2] It is the solid state camera characterized by having the mode of operation which consists of two or more pixels, 
and which adds and reads the signal of a pixel for every block, and the normal operation mode which reads the signal of 
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each pixel independently as the above-mentioned two or more modes in a solid state camera according to claim 1 . 
[Claim 3] It is the solid state camera characterized for the number and configuration of a pixel to add by two or more kinds of 
things which it has as it combined as the above-mentioned two or more modes in a solid state camera according to claim 1 
or 2. 

[Claim 4] It is the solid state camera characterized by having the mode to which the same actuation is carried out on the 
whole 1 screen as the above-mentioned two or more modes, and the mode to which one screen is divided into some fields 
and optimal actuation is carried out in each field in a solid state camera according to claim 1 or 2. 
[Claim 5] a CCD train with the as horizontal means which reads the signal of the above-mentioned photo-electric-conversion 
means in a solid state camera according to claim 1 as a vertical CCD train - this -- it constitutes from a signal detector 
established in the terminal of a horizontal CCD train - having - the signal of the pixel of the above-mentioned perpendicular 
direction - this - it adds in a horizontal CCD train -- having - this - the solid state camera characterized by adding the 
signal of a horizontal pixel in this signal detector. 

[Claim 6] In the control approach of the solid state camera which changes into an electrical signal the optical information by 
which incidence was carried out to the solid state image sensor with this solid state image sensor, and outputs the changed 
signal as image information through amplifier A mode judging circuit judges the magnitude of the signal of reception and this 
image information, and when the magnitude of this signal is smaller than the level defined beforehand, the output of the 
above-mentioned image information The control approach of the solid state camera characterized by dropping resolution, 
and operating so that a signal becomes more than this level and this solid state image sensor may be controlled. 
[Claim 7] It is the control approach of the solid state camera characterized by choosing the mode of operation which the 
above-mentioned mode judging circuit adds the signal of this pixel in the control approach of a solid state camera according 
to claim 6 for every block which consists of two or more pixels arranged in the shape of two-dimensional, and reads. 
[Claim 8] When the above-mentioned mode judging circuit observes the spatial-frequency spectrum of the output of a solid 
state camera in the control approach of a solid state camera according to claim 6, it is the control approach of the solid state 
camera characterized by choosing the control approach of a solid state image sensor. 

[Claim 9] It is the control approach of the solid state camera characterized by the above-mentioned mode judging circuit 
choosing the control approach of a solid state image sensor in the control approach of a solid state camera according to 
claim 6 with the magnitude of the average of the amount of output signals of a solid state camera thru/or maximum. 
[Claim 10] It is the control approach of the solid state camera characterized by choosing the number of pixels from which the 
above-mentioned mode judging circuit constitutes a block in the control approach of a solid state camera according to claim 
6 or 7 with the magnitude of the average value of the amount of output signals of a solid state camera thru/or maximum. 
[Claim 1 1] It is the control approach of the solid state camera characterized by the above-mentioned mode judging circuit 
choosing the perpendicular direction and the horizontal configuration of a block by the spatial-frequency spectrum of the 
output of a solid state camera in the control approach of a solid state camera according to claim 6 or 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid state camera which can control actuation according to the image 
information, and its control approach in the solid state camera which obtains image information by the optoelectric 
transducer. 
[0002] 

[Description of the Prior Art] Conventionally, the solid state image sensor is used for the television camera or the 
camcorder/movie. This solid state image sensor is explained by "IEEE transactions-on electron device" VOL38.N0.5.May 
1991 pp.969 - 975'Low-Noise Line-Amplified MOS Imaging Devices' in full detail, for example. Drawing 2 is the block 
diagram showing an example of conventional image pick-up equipment. A solid state image sensor arranges a pixel 
including a photo-electric-conversion means in the shape of two-dimensional, changes the lightwave signal from the 
candidate for an image pick-up into an electrical signal, and obtains image information. In drawing 2 , 1 1 is an MOS mold 
solid state image sensor, and the pixel P1 is arranged in the shape of two-dimensional. One pixel consists of MOS 
transistors for reading alternatively the electrical signal (the amount of charges) changed by the photodiode as a photo- 
electric-conversion means, and this photodiode. The perpendicular selection line XS is connected to the gate of this MOS 
transistor, and the electrical signal in a photodiode is read to the perpendicular signal line SL by impressing high potential to 
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the perpendicular selection line XS. The signal read to the perpendicular signal line SL is alternatively read to the level 
signal line OL by the level selecting switch YSW controlled by the selection signal further impressed to the level selection 
line YS. This signal is outputted as an output signal VO, after being inputted into amplifier 21 through an output terminal 
OUT and amplifying a signal here. In drawing 2 , 41 and 51 are a perpendicular selection circuitry and a level selection 
circuitry, respectively, and are a circuit for scanning and reading the information on the pixel arranged by two-dimensional 
by impressing a selection signal to the perpendicular selection line XS or the level selection line YS one by one. These 
selection circuitries 41 and 51 are controlled by the timing signal from the timing generating circuit 30. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since it is influenced with the number of pixels in a solid state image 
sensor, when high resolution-ization of image information is desired, in order to obtain a minute image, the resolution of the 
image information obtained from a solid state camera increases the number of pixels, and is attaining densification of a pixel. 
For example, with VTR for conventional NTSC, densification is carried out to 330,000-380,000 pixels from 250,000-280,000 
pixels, and in HDTV under development (High Definition Television), in order to attain high resolution-ization further, the 
1,300,000-2 million-pixel solid state image sensor is developed. However, the densification of a pixel leads to contraction of 
the pixel area per piece, inevitably, under the same illuminance, causes the fall of the quantity of light by which incidence is 
carried out to each pixel, and leads to the fall of the amount of electrical signals obtained by each pixel as the result. 
Therefore, the sensibility (signal-to-noise ratio) which is a property important as an image sensor will fall. That is, although it 
is possible to obtain high resolution image information by carrying out densification of the pixel under the conditions that an 
illuminance is comparatively high, under the conditions that an illuminance is low, only image information very hard to see is 
conversely obtained by the noise. If it becomes the bottom of the conditions that an illuminance is still lower, the result that 
only meaningless image information is obtained will be brought. The purpose of this invention is to offer the solid state 
camera which can secure the sensibility under a low illuminance (signal-to-noise ratio), when such a conventional technical 
problem is solved and pixel area is reduced for high-resolution-izing. Moreover, it is in offering the control approach of a 
solid state camera that the optimal image information is obtained according to image pick-up conditions or the candidate for 
an image pick-up. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the solid state camera of this invention In 
the solid state camera equipped with the solid state image sensor which has two or more pixels which consist of a (b) photo- 
electric-conversion means and a means which reads the signal of this photo-electric-conversion means, and the control 
means which controls actuation of a solid state image sensor In response to the image print-out read from the solid state 
image sensor, one of two or more modes is chosen in response to the judgment result of the mode judging circuit which 
judges the optimal actuation of a solid state image sensor, and a mode judging circuit, and the description is to provide the 
control means which controls a solid state image sensor by the mode. Moreover, the description is to have the mode of 
operation which consists of two or more pixels and which adds and reads the signal of a pixel for every block, and the 
normal operation mode which reads the signal of each pixel independently as (b) two or more modes. Moreover, as two or 
more (Ha) modes, about the number and configuration of a pixel to add, there is the description also in two or more kinds of 
things which it has as it combined. Moreover, there is the description also in having the mode to which the same actuation is 
carried out on the whole 1 screen as (d) two or more modes, and the mode to which one screen is divided into some fields 
and optimal actuation is carried out in each field. Moreover, there is the description also in the means which reads the signal 
of a (e) photo-electric-conversion means consisting of signal detectors established in the terminal of a vertical CCD train, a 
horizontal CCD train, and a horizontal CCD train, the signal of a vertical pixel being added in a horizontal CCD train, and the 
signal of a horizontal pixel being added in a signal detector. Moreover, the control approach of the solid state camera by this 
invention In the control approach of the solid state camera which changes into an electrical signal the optical information by 
which incidence was carried out to the (**) solid state image sensor with this solid state image sensor, and outputs the 
changed signal as image information through amplifier A mode judging circuit has the description in dropping resolution, and 
operating so that a signal becomes more than level and a solid state image sensor may be controlled, when smaller than 
the level as which the magnitude of the signal of reception and image information was judged to be, and the magnitude of a 
signal was beforehand determined in the output of image information. Moreover, a (g) mode judging circuit has the 
description also in choosing the mode of operation which consists of two or more pixels arranged in the shape of two- 
dimensional and which adds and reads the signal of a pixel for every block. Moreover, a (h) mode judging circuit has the 
description also in choosing the control approach of a solid state image sensor by observing the spatial-frequency spectrum 
of the output of a solid state camera. Moreover, a mode (Li) judging circuit has the description also in choosing the control 
approach of a solid state image sensor with the magnitude of the average of the amount of output signals of a solid state 
camera thru/or maximum. Furthermore, a (j) mode judging circuit has the description also in choosing the number of pixels 
which constitutes a block with the magnitude of the average value of the amount of output signals of a solid state camera 



3 



thru/or maximum. Furthermore, a (**) mode judging circuit has the description also in choosing the perpendicular direction 
and the horizontal configuration of a block by the spatial-frequency spectrum of the output of a solid state camera. 
[0005] 

(Function] In this invention, actuation of a solid state image sensor is controlled so that the optimal image information is 
obtained as a control signal according to image pick-up conditions or the candidate for an image pick-up, respectively in the 
image information output from a solid state camera, or the signal inputted from the outside. For example, since still more 
sufficient amount of signals is obtained even if it reduces pixel area, actuation of a solid state image sensor is controlled by 
the bottom of the conditions that an illuminance is comparatively high so that high resolution is obtained. On the other hand, 
by giving priority to sensibility over resolution, if pixel area is reduced, since the amount of signals obtained by each pixel 
will become small, actuation of a solid state image sensor is controlled by the bottom of the conditions of a low illuminance 
so that sufficient signal-to-noise ratio is obtained. Thus, the always optimal image information is obtained by controlling 
actuation of a solid state image sensor according to image pick-up conditions or the candidate for an image pick-up. 
[0006] 

[Example] Hereafter, a drawing explains the example of this invention to a detail. Drawing 1 is the block diagram of the 
image pick-up equipment in which one example of this invention is shown. In drawing 1 , the amplifier for 1 amplifying a 
solid state image sensor, and 2 amplifying the output of a solid state image sensor 1 , and acquiring an output signal VO, the 
control means by which 3 controls actuation of a solid state image sensor 1 , and 6 are the mode judging circuits newly 
prepared by this invention. That is, the mode judging circuit 6 judges how actuation of a solid state image sensor 1 should 
be controlled in response to an output signal VO, and determines in which mode it controls among the modes set up partly. 
If a control means 3 undergoes the output of the mode judging circuit 6, the optimal image information will be obtained from 
a solid state image sensor 1 by controlling in the mode in which it was opted for actuation of the timing generating circuit of 
the various pulse signals inputted into a solid state image sensor 1 , a driver circuit, etc. That is, in drawing 1 , the optical 
information by which incidence was carried out to the solid state image sensor 1 is outputted as image information through 
amplifier 2, after being changed into an electrical signal by the solid state image sensor 1 . The mode judging circuit 6 
undergoes this image information output, judges the control mode of a solid state image sensor 1 , and outputs a judgment 
result to a control means 3. A control means 3 will control a solid state image sensor 1 according to it, if this judgment result 
is received. For example, by using the circuit which judges the magnitude of the signal of image information as a mode 
judging circuit 6, when the signal of the obtained image information is large, a solid state image sensor 1 is controlled to 
make resolution as high as possible. That is, since sufficient signal-to-noise ratio can be obtained even if it reduces pixel 
area when the signal of an image information output is large, the number of pixels is increased and resolution is raised. On 
the other hand, since sufficient signal-to-noise ratio will not be obtained if pixel area is reduced when the signal of an image 
information output is small, resolution is dropped without reducing pixel area, and sensibility is raised so that a signal may 
become more than constant value. Thus, by controlling, under high illuminance conditions, high resolution is obtained and, 
on the other hand, a fixed signal-to-noise ratio can be secured under low illuminance conditions. That is, the optimal image 
information can be obtained according to image pick-up conditions or the candidate for an image pick-up. 
[0007] As an application of the solid state camera shown in drawing 1 , there is the approach of controlling a control means 
3 by the control signal inputted from the exterior of a solid state camera, without forming the mode judging circuit 6. In this 
case, the image information obtained from a solid state camera is displayed on a display unit, a control signal is inputted so 
that the image pick-up person itself may get the optimal image information, and a control means 3 is controlled. Drawing 3 is 
drawing showing the concrete configuration of drawing 1 , and shows the case of an MOS type pickup device. A solid state 
camera consists of MOS type pickup device 1 1 , amplifier 21 , a mode judging circuit 6, and a control means 31 . A different 
point from the conventional equipment of drawing 2 is having formed the mode judging circuit 6 which controls the timing 
generating circuit 31 in response to the output signal VO of a solid state camera. By this mode judging circuit 6, various 
pulse signals sent out to a solid state image sensor 11 from the timing generating circuit 31 are changed. By changing a 
pulse signal, it chooses whether the signal accumulated in 1 pixel is read independently, or the signal accumulated in two or 
more pixels is added and read. If the signal of each pixel is read independently, since it will be divided and resolved by 
length or the longitudinal direction, resolution becomes high. On the contrary, although resolution will worsen since it is not 
divided into length or a longitudinal direction if a two or more pixels signal is added and read, a signal is added, and 
becomes large and sensibility becomes high. Hereafter, actuation of this example is explained in full detail by drawing 4 and 
the timing chart of drawing 5 of operation. 

[0008] Drawing 4 is the timing chart of the MOS type pickup device shown in drawing 3 of operation, and shows actuation in 
the mode which reads a pixel independently, respectively. That is, the electrical signal accumulated in the pixel P1 of 
drawing 3 is read independently, respectively. This mode is the mode in which the resolution which the solid state image 
sensor 1 1 has can fully be used, and when the comparatively large amount of signals is obtained, it is used. For example, in 
an image pick-up on the conditions that an illuminance is comparatively high, it corresponds. First, one of n perpendicular 
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selection lines XS is chosen as Period TA by the perpendicular selection circuitry 41 , and a signal is read from m pixels P1 
connected to this perpendicular selection line XS to the perpendicular signal line SL corresponding to each. Next, sequential 
selection of the level selection line YS is made by the level selection circuitry 51 at Period TB, and the signal read to two or 
more perpendicular signal lines SL is read to the level signal line OL one by one. This signal is amplified by being inputted 
into amplifier 21, and is outputted as image information for pixel 1 train. The image information for one sheet is obtained by 
making sequential selection of the perpendicular selection line XS, and performing this actuation repeatedly. 
[0009] Drawing 5 is the timing chart of the MOS type pickup device shown in drawing 3 of operation, and shows actuation in 
the mode which adds two or more pixels and reads them. Here, the big amount of signals has been obtained by not reading 
independently the signal accumulated in the pixel P1 like drawing 4 , but adding a 4-pixel adjoining signal (for example, pixel 
P1 (2 (1 (2 (1 1) 1) 2) 2)). Therefore, in this mode, although resolution falls, it can acquire a big signal by adding the signal 
of two or more pixels. Therefore, this mode is used for an image pick-up on the conditions that an illuminance is 
comparatively low when amount of signals sufficient by just one pixel is not obtained. In the mode shown in drawing 5 , first, 
the perpendicular selection line XS (for example, (4) etc. should combine with XS (1), 2 [ (2) ], or XS (3)) of two ****** is 
chosen as period TA' by the perpendicular selection circuitry 41 , and a signal is read from two or more pixels P1 connected 
at these to the perpendicular signal line SL corresponding to each. Since two perpendicular selection lines XS are chosen at 
this time, the signal of two pixels is added and read to one perpendicular signal line SL. Then, the level selection line YS of 
two ****** is chosen by period TB', the signal read to two perpendicular signal lines SL is added, and it reads to the level 
signal line OL. Next, the level selection line YS of two another ****** is chosen, the signal similarly read to two perpendicular 
signal lines SL is added, and it reads to the level signal line OL. 

[0010] The image information for one sheet is obtained by carrying out by repeating such actuation and making sequential 
selection of the perpendicular selection line XS. In addition, although the case where 4 pixels of 2x2 were added and read 
here was explained, it is possible to determine the number of the pixels added or a configuration as arbitration by changing 
the number of the perpendicular selection line XS chosen as coincidence, or the level selection lines YS by the 
perpendicular selection circuitry 41 or the level selection circuitry 51 . The change in the two modes described so far, and the 
number of the pixels added or the change of a configuration can be performed by changing the pulse signal sent out to a 
solid state image sensor 1 1 from the timing generating circuit 31 . Next, an approach to change this mode is explained in full 
detail. Here, the case where it changes to the mode which adds and reads the signal of a pixel from the mode which reads 
the signal of each pixel independently is described. First, a signal is read independently of each pixel by the timing of 
operation shown in drawing 4 , and image information is outputted. By inputting this image information into the mode judging 
circuit 6, it judges whether the mode judging circuit 6 adds a pixel based on this image information. When judged with it 
being necessary to add a pixel, in response, the timing generating circuit 31 changes the pulse signal sent out to a solid 
state image sensor 1 1 by sending out a control signal to the timing generating circuit 31 from the mode judging circuit 6. As 
a result, for example, timing of operation as shown in drawing 5 , it becomes. That is, a solid state image sensor 1 1 
operates in the mode which adds and reads four pixels, and outputs image information. Since this image information is 
again inputted into the mode judging circuit 6, it will be judged whether the mode judging circuit 6 adds a pixel again. 
Furthermore, when judged with it being necessary to add a pixel, the timing generating circuit 31 changes further the pulse 
signal sent out to a solid state image sensor 1 1 in response by sending out a control signal to the timing generating circuit 
31 from the mode judging circuit 6. As a result, for example, the mode which adds and reads 9 pixels of 3x3, a solid state 
image sensor 1 1 can be operated, and image information can be made to output. The judgment of the number of whether a 
pixel is added and or not the pixels to add can be performed by observing the magnitude of the signal of image information. 
In being smaller than a fixed threshold with the magnitude of a signal, it is made to add a pixel. As a signal to observe, one 
sheet thru/or the average of the signal of the image information for two or more sheets, or maximum can be used. Moreover, 
it is also possible to use as a signal which observes the specific average or the maximum of a signal only of a field with a 
screen. 

[001 1] Drawing 6 and drawing 7 are drawings on the front face of a pixel showing the combination of an addition pixel, 
respectively. The criterion made into the configuration of the pixel to add, 2x2 [ i.e., ], 2x3, 3x3, 3x2, and 4x2 grade can be 
performed by observing the spatial-frequency spectrum of image information. For example, even when adding the eight 
same pixels P, the perpendicular direction differs from horizontal resolution by drawing 6 and drawing 7 . Although the 
horizontal number of partitions and the vertical number of partitions are 2:1 in drawing 6 and horizontal resolution is high, 
since it is 1 :2, in drawing 7 , the vertical resolution is higher. Therefore, by comparing the magnitude of the perpendicular 
direction of image information, and the high-frequency component of horizontal spatial-frequency spectrum, which 
configuration is the more nearly optimal and it is possible to judge ****. There is an approach using a high pass filter (high- 
pass filter) as simplest approach among the approaches of observing the spatial-frequency spectrum of image information. 
That is, it divides into a perpendicular direction and a horizontal direction, and if the high pass filter which makes a certain 
frequency cut-off frequency is made to pass an image print-out, it can judge that it is [ resolution ] higher for there to be a 
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passage signal. Moreover, the signal-processing approach using a fast Fourier transform can also be used. Thus, in this 
example, by observing image information in the mode judging circuit 6, the perpendicular of a solid state image sensor and 
the number of selections of a level selection line are changed with the output of the judgment result, and it becomes 
possible to make the optimal image information output in sensibility and resolution by that cause. 
[0012] Drawing 8 and drawing 9 are the block diagram of a selection circuitry showing one example of this invention, and 
the timing chart of a selection circuitry of operation. Drawing 8 shows the example of a configuration of the perpendicular 
selection circuitry 41 in the solid state image sensor 1 1 shown in drawing 3 , or the level selection circuitry 51 , and, 
generally is used as a decoder circuit of semiconductor memory. The perpendicular selection circuitry 41 and the level 
selection circuitry 51 need to enable it to change the number of selections of the perpendicular selection line XS and the 
level selection line YS into arbitration in this example, as actuation of drawing 3 described. In the circuit of drawing 8 , the 
number of selections of perpendicular selection line XS(1) -XS(4) can be changed with the combination of signal A-D. Signal 
A-D namely, by being inputted into an AND circuit (AND1) By the gate's opening and obtaining an output, only when it 
inputs with the signal which can take AND, and inputting the signal FX used as the reference signal of the output and output 
of a selection circuitry into an AND circuit (AND2) Only when FX is 1 , the gate opens, an output is obtained, and the output 
becomes perpendicular selection line XS (1) - (4). The condition of this actuation becomes clear by drawing 9 . That is, for 
example, when Signals A and C are made into high potential, the perpendicular selection line XS (1) is chosen, when Signal 
A, and C and D are made into high potential, the perpendicular selection line XS (1) and 2 of (2) are chosen, and when 
Signal B, and C and D are made into high potential, the perpendicular selection line XS (3) and 2 of (4) are chosen. Thus, 
only the number of arbitration can choose the perpendicular selection line of arbitration by changing the combination of 
signal A-D. In addition, although the selection circuitry of four perpendicular selection lines was shown for simplification of a 
drawing, the circuit of arbitration can consist of drawing 9 by constituting the selection circuitry equipped with the 
perpendicular selection line of the number of arbitration. 

[0013] Drawing 10 is the block diagram of an MOS type pickup device showing the 2nd example of this invention. The point 
that the configuration of drawing 10 differs from the configuration of drawing 3 is a point of having formed Amplifier LA 
between the perpendicular signal lines SL of the MOS mold solid state image sensor 1 1 and the level selecting switches 
YSW1 which were shown in drawing 3 . Thus, a noise can be decreased by forming Amplifier LA for every perpendicular 
signal line. By forming amplifier, it is IEEE transaction-on electron device (IEEE, Transactions onElectron Devices) 
Vol.38.No.5 about aiming at noise reduction, for example, pp.969-975, May It is indicated by 1991. In addition, in the 
example shown in drawing 10 , the 2nd level selecting switch YSW2 controlled by the level selection line Y is formed 
between the perpendicular signal line SL and Amplifier LA, and the case where one amplifier is shared with two 
perpendicular signal lines is shown. If it does in this way, since the layout pitch of amplifier will be eased to the amplifier 
which generally serves as a complicated circuit compared with the case where this is prepared for every one perpendicular 
signal line, the layout of amplifier becomes easy. 

[0014] Actuation of the equipment of drawing 10 is fundamentally the same as the equipment of drawing 3 . However, only 
the point including actuation of the 2nd level selecting switch YSW2 differs from actuation of drawing 3 . That is, in reading 
each horizontal pixel P1 independently, either of two MOS transistors Q1 and Q2 which constitute the 2nd level selecting 
switch YSW2 is made into an ON state, and the signal for one pixel is made to input into Amplifier LA, and it reads it 
independently, respectively. On the other hand, when [ both ] adding and reading the signal of two pixels, by making two 
MOS transistors Q1 and Q2 into an ON state, the signal for two pixels will be inputted into Amplifier LA, and addition of a 
signal will be performed there. Furthermore, when adding and reading the signal of four horizontal pixels, as drawing 3 
described, reading is possible by choosing two switches in the level selecting switch YSW1 as coincidence. Thus, in this 
example, addition of the horizontal signal of a pixel is performed by controlling each selection actuation of the level selecting 
switch YSW1 and the 2nd level selecting switch YSW2, and those control is determined by the decision result of the mode 
judging circuit 6. 

[001 5] Drawing 1 1 is the block diagram of the CCD mold image pick-up equipment in which the 3rd example of this 
invention is shown. Although the charge changed with the photodiode P1 was outputted through the perpendicular signal 
line and the level signal line in the MOS type pickup device, as shown in drawing 1 1 , it outputs through perpendicular CCD 
and level CCD with CCD mold image pick-up equipment instead of a perpendicular signal line. That is, it consists of signal 
detectors AMP which detect the signal charge transmitted through the pixel P2 which consists of a photodiode and the read- 
out gate, the CCD train VCD for a perpendicular transfer, the level CCD train HCD which stores the signal charge 
transmitted through each perpendicular CCD, and is changed into a horizontal time series signal, and the level CCD train 
HCD. Here, the perpendicular CCD train VCD is driven with the driving signals V1-V4 of four phases, and, similarly is driving 
the level CCD train HCD with the driving signals H1-H4 of four phases. Moreover, the mode is determined in response to 
the amplifier 22 for amplifying the output of a solid state image sensor 12, and acquiring an output signal VO also in this 
case, and the output signal VO of a solid state camera, and the mode judging circuit 6 which controls the timing generating 



6 



circuit 32 by that cause is formed, by this mode judging circuit 6, various driving signals sent out to a solid state image 
sensor 12 can be boiled, and can be changed from the timing generating circuit 32. 

[0016] Next, the addition approach of the signal of the pixel of the perpendicular direction in drawing 11 is described. 
Drawing 12 is a timing chart of operation in the case of adding the signal for 2 pixel of vertical ******, and drawing 13 is 
drawing showing the transfer situation of the signal charge in each time of day shown in drawing 12 . In this case, the 
driving signals V1 , V2, V3, and V4 of the potentials VH, VM, and VL which show three values are impressed to the 
perpendicular CCD train VCD. As shown in drawing 12 , first, driving signals V1 and V3 are made into the high-level 
potential VH, and a signal charge is read from each pixel P2 to the perpendicular CCD train VCD (time-of-day t (0)). Next, 
the signal charge read from each pixel as it was shown in drawing 13 by the drive approach of usual CCD, when V1-V4 
were driven due to drawing 12 is transmitted toward the level CCD train HCD. drawing 12 1 (2), (3), and (4) -- V1 -- VL 
VL to V2 by t (4), (5), and (6) t (6), (7), and (8) V3 by impressing [ VL ] VM to V4 for VL by t (8), (9), and (10) except it Like 
drawing 13 , the read charge moves the location of high potential. That is, the part applied deeply is a ****** signal charge, 
and the condition that the sequential transfer of this is carried out is shown. Similarly, the white part and the white part of a 
slash which are other signal charges are also transmitted as a ****** signal charge, respectively. In the transfer process, the 
signal charge of the ****** pixel P2 (1 1), for example, a pixel, and a pixel P2 (1 2) is mixed. As the result, the signal charge 
for 2 pixels will be added and transmitted at time-of-day t (10) to the bottom of the electrode of the perpendicular CCD train 
VCD to the level CCD train HCD. In this condition, the level CCD train HCD is driven with driving signals H1-H4. 
[0017] Next, the case where the vertical signal charge for 4 pixels is added and read is described. Drawing 14 is the timing 
chart of perpendicular CCD of operation, and drawing 15 is the explanatory view showing the transfer situation of the signal 
charge of each time of day in drawing 14 . Drawing 14 is the same actuation as drawing 12 fundamentally. Namely, add the 
signal charge which impressed driving signals V1-V4 by t (0) - 1 (10) at drawing 12 , and was read from each pixel P2 every 
2 pixels, and it receives transmitting the perpendicular CCD train VCD. As driving signals V1-V4 are impressed by t (0) - 1 
(18) and it is shown in drawing 15 by drawing 14 Actuation is continued until it adds the signal charge read from each pixel 
P2 every 2 pixels, it transmits the perpendicular CCD train VCD and the signal charge for 4 pixels is added and transmitted 
to the bottom of the electrode of the level CCD train HCD. Then, the level CCD train HCD is driven with driving signals H1- 
H4, and the signal charge for added 4 pixels is transmitted to the signal detector. It is the description to transmit this 
approach of operation, without [ without it changes with the conventional transfer approach which showed the transfer 
approach within the perpendicular CCD train VCD by drawing 12 , and ] also changing the number of driving signals, and to 
add the signal of a pixel under the electrode of the level CCD train HCD so that clearly also from drawing 14 and drawing 
15 . Therefore, although drawing 14 showed the example adding 4 pixels of a perpendicular direction, it is possible similarly 
to add the signal charge of the number of pixels of the arbitration beyond it under the electrode of the level CCD train HCD. 
However, in the transfer process in the perpendicular CCD train VCD, since the signal charge of 2 pixel of ****** is added, 
the signal of an even times as many pixel as this can be added. 

[0018] Drawing 16 is level CCD in this invention, and cross-section structural drawing of the signal detector AMP. By 
drawing 16 , the addition approach of the signal of a horizontal pixel is explained in full detail. In drawing 16 , the gate 
electrode of level CCD with which, as for p mold impurity layer for 100 to form n mold substrate and for 101 ,102 form an 
embedding mold charge transfer channel and n mold impurity layer, and 104, n mold impurity layer is impressed, and, as for 
105-108, driving signals H1-H4 are impressed, the gate electrode for the read-out gates in 109, and 1 10,103 are the gate 
electrodes and drain electrodes which constitute the reset gate for resetting a suspension diffusion layer. The gate electrode 
109 is controlled by read-out gate signal OG, and reads the signal charge to which the inside of level CCD has been 
transmitted to the suspension diffusion layer (the Flo-TINGU diffusion) which consists of n mold impurity layers 104. If a 
signal charge is read to the suspension diffusion layer 104, the potential of Terminal FD will change according to the amount 
of signal charges, and will be amplified by the source follower circuit SF connected to Terminal FD, and a signal will be read 
to an output terminal OUT. The gate electrode 1 10 is controlled by the reset gate signal RG, and resets the suspension 
diffusion layer 104 to the reset potential RD. 

[0019] Drawing 17 and drawing 18 are the timing chart of operation and its explanatory view of operation of level CCD in the 
usually used actuation, and a signal detector. That is, in case the signal charge transmitted to level CCD from perpendicular 
CCD is transmitted to a signal detector by level CCD and a signal charge is detected, as shown in drawing 17 , the electrical 
potential difference of t (1) - 1 (6) is impressed to each electrodes H1-H4, and OG and RG. t (0) of drawing 18 - 1 (6) come to 
show the potential under each electrode at that time. That is, in reading without adding the signal charge transmitted by 
level CCD in the actuation usually used, the charge is moved in the condition of t (0) - 1 (6) of drawing 18 , and it transfers 
the charge which suited under the electrode of H1 to the bottom of RD electrode. First, the suspension diffusion layer is 
beforehand reset to the reset potential RD with the reset gate signal RG (time-of-day t (0)), and the 1st signal charge is read 
and it transmits to the bottom of the gate electrode in front of the gate (gate electrode with which a driving signal H3 is 
impressed) (time-of-day t (2)). Then, it reads by read-out gate signal OG, and the gate is made to turn on and a signal 
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charge is read to the suspension diffusion layer 104 (time-of-day t (4)). Thereby, the potential of Terminal FD changes 
according to the amount of signal charges, and a signal is read through the source follower circuit SF shown in drawing 16 . 
Next, a reset gate is made to turn on with the reset gate signal RG, the suspension diffusion layer 104 is again reset to the 
reset potential RD, and the preparations which read the following signal charge are made (time-of-day t (6)). By repeating 
such actuation, it is possible to achieve sequential independence and to read the signal charge transmitted by level CCD. 
[0020] Drawing 19 and drawing 20 are the timing chart of operation and its explanatory view of operation of level CCD in the 
case of adding and reading the signal charge transmitted by level CCD every two pieces, and a signal detector. In drawing 
19 and drawing 20 </A>, it is the same as drawing 17 till the place which reads the 1st signal charge to the suspension 
diffusion layer 104 (time-of-day t (4)). However, the 2nd signal charge is also read to the suspension diffusion layer 104, 
without resetting the suspension diffusion layer 104 by the reset gate after this (time-of-day t (7)). Therefore, it is in the 
condition that two added signal charges were accumulated and read to the suspension diffusion layer 104 in this case. This 
added signal charge is read as an added signal through the source follower circuit SF. Then, a reset gate is made to turn on 
with the reset gate signal RG, the suspension diffusion layer 104 is reset to the reset potential RD, and the preparations 
which read the following signal charge are made (time-of-day t (9)). By repeating such actuation, the signal charge 
transmitted by level CCD can be added and read every two pieces. Like the conventional approach that the transfer 
approach within the level CCD train HCD is shown in drawing 17 , the description of this approach of operation is only the 
existence of RG of a reset gate signal, and is adding the signal of a pixel in the suspension diffusion layer 104. In addition, 
although drawing 19 and drawing 20 show the example adding horizontal 2 pixels, it is possible to add the signal charge of 
the desired number of pixels by the suspension diffusion layer 104, without being limited to 2 pixels. 
[0021] Thus, in this example, addition of a vertical pixel can be carried out under the electrode of level CCD by changing the 
count of a drive of the driving signals V1-V4 in a perpendicular CCD transfer period. Moreover, addition of a horizontal pixel 
can be carried out in the suspension diffusion layer section by whether the suspension diffusion layer in a signal detector is 
reset. And since a perpendicular direction and the horizontal number of pixels to add are changeable independently, finally 
the number of arbitration and the pixel of the configuration of arbitration can be added. What is necessary is to add 4 pixels 
of a perpendicular direction under the electrode of level CCD first by the approach explained by drawing 14 , and then just 
to add the signal charge within the level CCD train HCD every two pieces in the signal detector AMP, in adding with the 
configuration of 2x4 now, as shown in drawing 6 . Thereby, at the time of the first addition, it will be in the condition that the 
signal charge for 4 pixels of the perpendicular direction corresponding to each perpendicular CCD train VCD was 
transmitted, and the signal charge of eight pixels of the configuration of 2x4 will be added and outputted to the level CCD 
train HCD at the last. 

[0022] It is realizable by changing the pulse signals (that is, the driving signals V1-V4 of perpendicular CCD, the driving 
signals H1-H4 of level CCD, the reset gate signal RG, read-out gate signal OG, etc.) sent out to a solid state image sensor 
12 from the timing generating circuit 32 as the number of the pixels added, or an approach changing a configuration. 
Moreover, the opportunity of a change of this pulse signal is notified to the timing generating circuit 32, when the mode 
judging circuit 6 judges based on image information. That is, although the output of a solid state image sensor 12 is 
outputted as image information through amplifier 22, this image information is inputted into the mode judging circuit 6, and it 
is judged whether a pixel is added by the mode judging circuit 6 and how it adds. A solid state image sensor 12 operates in 
the condition that the optimal image information is obtained by this. 

[0023] Drawing 21 is the block diagram of the solid state camera in which the 4th example of this invention is shown, and 
shows the case where the CCD mold image sensor 12 is used as a solid state image sensor. A different point from the CCD 
mold image sensor shown in drawing 1 1 is a point which the perpendicular CCD train VCD1 equips each pixel with three 
electrodes, and is driven with the driving signals V1-V3 of a three phase circuit. Thus, by constituting, it becomes possible to 
read a signal charge from each vertical pixel P2 independently. That is, although the signal charge read from each pixel to 
perpendicular CCD was added every 2 pixels in the process in which the inside of perpendicular CCD is transmitted, by 
drawing 1 1 , it is possible in this example to transmit independently the signal charge read from each pixel to perpendicular 
CCD. Consequently, vertical resolution can be raised compared with the example of drawing 1 1 . In addition, since it is the 
same as the example of drawing 11 about actuation of the level CCD train HCD and the signal detector AMP among 
actuation of this example, explanation of level CCD and a signal detector of operation is omitted, and describes only a 
transfer and the addition approach of a vertical signal here. 

[0024] Drawing 22 is a timing chart of operation in the case of reading independently the signal of the pixel of the 
perpendicular direction of the solid state image sensor of drawing 21 , and drawing 23 is drawing showing the transfer 
condition of the signal charge in each time of day of drawing 22 . The driving signals V1-V3 which have the potentials VH, 
VM, and VL of three values are impressed to the perpendicular CCD train VCD1 . First, a driving signal V1 is made into 
potential VH, and a signal charge is read from each pixel P2 to the perpendicular CCD train VCD1 (time-of-day t (0)). Next, 
the signal charge read from each pixel is transmitted toward the level CCD train HCD like drawing 23 by driving by relation 
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as shows driving signals V1-V3 to drawing 22 . The signal charge of a pixel is transmitted in this process, without being 
mixed. Consequently, the signal charge for 1 pixel is transmitted to the bottom of H1 electrode of the level CCD train HCD at 
time-of-day t (6). In this condition, the level CCD train HCD is driven with driving signals H1-H4. Moreover, other signal 
charges are in the condition that the inside of the perpendicular CCD train VCD1 was transmitted by 1 pixel, and can 
transmit the signal charge read to the perpendicular CCD train VCD1 to the level CCD train HCD one by one by repeating 
actuation of time-of-day t (0) to t (6). 

[0025] Drawing 24 is a timing chart of operation in the case of adding and reading the vertical signal charge for 2 pixels in 
the solid state image sensor of drawing 21 , and drawing 25 is drawing showing the transfer situation of the signal charge in 
each time of day of drawing 24 . The signal charge which was the same as the actuation shown in drawing 22 
fundamentally, and was read from each pixel P2 transmits the perpendicular CCD train VCD1 independently. However, in 
actuation of drawing 24 , actuation is continued until the signal charge for 2 pixels is added and transmitted to the bottom of 
the electrode of the level CCD train HCD (time-of-day t (12)). Then, the level CCD train HCD is driven with driving signals 
H1-H4, and the signal charge for added 2 pixels is transmitted to the signal detector. This actuation is fundamentally [ as the 
approach of operation shown in drawing 14 ] the same, and adds the signal of a pixel to the bottom of the electrode of the 
level CCD train HCD. Although drawing 24 showed the case where 2 pixels of a perpendicular direction were added, it is not 
limited only to 2 pixels but the signal charge of the desired number of pixels can be added under the electrode of the level 
CCD train HCD. Moreover, in the transfer process in the perpendicular CCD train VCD1 , since the signal charge of 2 pixel of 
****** is not mixed, the signal for at least 1 pixel can be read independently. Consequently, in this example, only the number 
of arbitration can add a perpendicular and horizontal pixel like the case of drawing 1 1 . Moreover, by judging this control 
from an image print-out, the always optimal image information can be obtained and vertical possible resolution can be 
raised twice compared with the example of drawing 11 . 

[0026] Drawing 26 is the block diagram of the magnification mold image pick-up equipment in which the 5th example of this 
invention is shown. In each example of drawing 3 explained until now, drawing 10 , drawing 1 1 , and drawing 21 , if a signal 
is read from each pixel, since the photodiode in a pixel will be reset, the information accumulated there is destroyed. On the 
other hand, in the example shown in drawing 26 , even if it reads a signal from each pixel P3, it is the pixel of the type with 
which the photodiode in a pixel is not reset, and the pixel in which the so-called destructive read is possible is used. By 
drawing 26 , one pixel shows the photodiode and the type with which it consists of three MOS transistors. In addition, in 
drawing 26 , XS is a perpendicular selection line, and if high potential is impressed to this line, the signal of the pixel 
connected to this will be read to the perpendicular signal line SL That is, the potential of a photodiode changes according to 
the amount of charges accumulated in the photodiode in a pixel. Therefore, if a certain perpendicular selection line XS (1) is 
chosen, a current will flow to the perpendicular signal line SL (1) - SL (m) through the MOS transistor by which the 
perpendicular selection line XS (1) was connected to the gate, and the MOS transistor by which the photodiode was 
connected to the gate from the reset electrical-potential-difference line VR (1) by which fixed potential was impressed. 
[0027] Since the amount of currents which flows at this time changes with the potentials of a photodiode, the potential of the 
perpendicular signal line SL is determined by the potential of a photodiode as a result. Therefore, the potential of the 
perpendicular signal line SL will change according to the amount of charges accumulated in the photodiode in a pixel. In this 
case, the potential of a photodiode does not change, even if a signal is read, therefore destructive read is possible for it. 
Moreover, RS in a solid state image sensor 13 is a reset selection line for resetting the photodiode in a pixel, and the 
potential of a photodiode will be reset by the fixed potential impressed to the reset electrical-potential-difference line VR if 
high potential is impressed to this. Since the information in a pixel is not once destroyed in read-out actuation when the pixel 
in which such destructive read is possible is used, it is possible to read the same pixel repeatedly. The signal of a pixel can 
be added and read by this, without degrading resolution. 

[0028] Drawing 27 is the timing chart in the mode which reads independently the signal accumulated in the pixel of 
operation in drawing 26 . First, in Period tA (1), one of two or more perpendicular selection line XS (1) - (n) is chosen by the 
perpendicular selection circuitry 43, and a signal is read from two or more pixels P3 connected to this to the perpendicular 
signal line SL which corresponds, respectively. Here, the perpendicular selection line XS (1) was chosen and the signal is 
read to perpendicular signal-line SL (1) - (m) which corresponds from two or more pixels P3 connected to this. Then, the 
signal read to two or more perpendicular signal-lines SL (1) - (m) is read to the level signal line OL one by one in Period tB 
(1) by making sequential selection of the level selection line YS by the level selection circuitry 53. This signal is outputted as 
image information for pixel 1 train, after being inputted into amplifier 23. Next, in Period tA (2), the perpendicular selection 
line XS (2) is chosen and a signal is read from two or more pixels P3 connected to this to perpendicular signal-line SL (1) - 
(m) corresponding to each. Moreover, the reset selection line RS (1) is chosen by the perpendicular selection circuitry 43, 
and the potential of the photodiode in the pixel connected to the perpendicular selection line XS (1) is reset. Then, a signal 
is read to the level signal line OL one by one by making sequential selection of the level selection line YS at Period tB (2). 
Such actuation can be repeated and the image information for one sheet can be obtained by making sequential selection of 
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the perpendicular selection line XS and the reset selection line RS. 

[0029] Drawing 28 is a timing diagram of operation corresponding to the mode which adds and reads the signal of two or 
more vertical pixels in the solid state image sensor of drawing 26 . In drawing 28 , the 2 pixels (here, it is 2 pixels of P3 (1 1) 
and P3 (2 1)) adjoining signal is added and read. First, the perpendicular selection line XS (here, they are XS (1) and XS 

(2) ) of two ****** is chosen as period tA' (1) by the perpendicular selection line 43, and a signal is read to the perpendicular 
signal line SL corresponding to each from two or more pixels P3 connected to these. Since two perpendicular selection lines 
XS are chosen at this time, the signal of two pixels is added and read to one perpendicular signal line SL. Then, by period 
tB' (1), the level selection line YS is chosen by the level selection circuitry 53, and the signal read to the perpendicular signal 
line SL is read to the level signal line OL. Next, by period tA' (2), the perpendicular selection line XS of two ****** (2) and XS 

(3) of another combination are chosen, and a signal is added and read from two or more pixels P3 connected to these to the 
perpendicular signal line SL corresponding to each. Moreover, the reset selection line RS (1) is chosen by the perpendicular 
selection circuitry 43, and the potential of the photodiode in the pixel connected to the perpendicular selection line XS (1) is 
reset. Then, a signal is read to the level signal line OL one by one by making sequential selection of the level selection line 
YS by period tB' (2). The image information for one sheet can be obtained by making sequential selection of the 
perpendicular selection line XS and the reset selection line RS, and performing this actuation repeatedly. Thus, without 
degrading vertical resolution by shifting every one pixel added and read, the signal of a pixel can be added and the big 
amount of signals can be obtained. Although the example which adds and reads 2 pixels was shown here, it is possible to 
set the number of the pixels made to add as arbitration by changing the number of the perpendicular selection lines XS 
chosen as coincidence by the perpendicular selection circuitry 43. Moreover, since addition of the horizontal signal of a pixel 
is the same as the example shown in drawing 3 , it omits explanation. 

[0030] Drawing 29 is the block diagram of the solid state camera in which the 6th example of this invention is shown, and 
shows the case where the magnification mold image sensor 13 is used as a solid state image sensor. With the configuration 
of drawing 26 , it explained that it could add, without sacrificing resolution of the signal of a vertical pixel. However, if it is 
going to add the signal of a horizontal pixel, resolution will fall like the example of drawing 3 . On the other hand, in the 
example of drawing 29 , the fall of resolution can be prevented by improving the level selecting switch YSA. That is, as 
shown in drawing 29 , the level selecting switch YSA consists of two MOS transistors to one perpendicular signal line SL. 
Among these, MOS transistor Q3 chooses the perpendicular signal line SL to read, and ON and off control are performed by 
the level selection line YS. Moreover, MOS transistor Q4 is for reading the signal read to the perpendicular signal line SL to 
the level signal line OL, and the gate is connected to the perpendicular signal line SL. When a current flows through MOS 
transistors Q3 and Q4 as actuation according to the potential of the perpendicular signal line SL from the fixed potential 
VDD, it is read as a signal. Therefore, even if it chooses the perpendicular signal line SL once, the signal read to the 
perpendicular signal line can be repeatedly chosen as well as a pixel, without being destroyed. In addition, RSW arranged 
above the solid state image sensor 13 in drawing 29 is a reset circuit for resetting the perpendicular signal line SL, and the 
perpendicular signal line SL is reset by the reset potential VRS by setting a reset signal RSL as high potential. 
[0031] Drawing 30 is the timing chart of the magnification mold image sensor in drawing 29 of operation. In drawing 29 , in 
reading independently the signal accumulated in the pixel P3, like the case of drawing 26 , first, one of two or more 
perpendicular selection lines XS is chosen by the perpendicular selection circuitry 43 (here XS (1)), and it reads a signal to 
the perpendicular signal line SL corresponding to each from two or more pixels P3 connected to this in Period tA (1). Then, 
the signal read to two or more perpendicular signal lines SL is read to the level signal line OL one by one in Period tB (1) by 
making sequential selection of the level selection line YS by the level selection circuitry 53. The read signal is outputted as 
image information for pixel 1 train, after being inputted into amplifier 23. Then, the perpendicular signal line SL is reset to the 
reset potential VRS by making reset ** RSL into high potential. Next, in Period tA (2), the perpendicular selection line XS (2) 
is chosen and a signal is read to the perpendicular signal line SL corresponding to each from two or more pixels P3 
connected to this. Moreover, the reset selection line RS (1) is chosen by the perpendicular selection circuitry 43, and the 
potential of the photodiode in the pixel connected to the perpendicular selection line XS (1) is reset. In Period tB (2), a signal 
is read to the level signal line OL by making sequential selection of the level selection line YS by the level selection circuitry 
53. This actuation can be repeated and the image information for one sheet can be obtained by making sequential selection 
of the perpendicular selection line XS and the reset selection line RS. 

[0032] Drawing 31 is a timing chart of operation in the case of adding and reading the 4-pixel signal of 2x2 configurations in 

drawing 29 . Addition of the signal of a vertical pixel is the same as the case of <A 

HREF=7Tokujitu/tjite^^ 

TARGET="tjitemdrw"> drawing 26. That is, first, by period tA' (1), the perpendicular selection line XS of two ****** (1) and (2) 
are chosen by the perpendicular selection circuitry 43, and a signal is read from two or more pixels P3 connected to these to 
the perpendicular signal line SL corresponding to each. Then, by period tB' (1), the level selection line YS of two ****** (1) 
and (2) are chosen by the level selection circuitry 53, the signal read to two perpendicular signal lines SL (1 ) and (2) is 
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added, and it reads to the level signal line OL. Next, the level selection line YS of two ****** of another combination (2) and 
(3) are chosen, the signal similarly read to two perpendicular signal lines SL (2) and (3) is added, and it reads to the level 
signal line OL. Such actuation is repeated and is performed. Then, the perpendicular signal line SL is reset to the reset 
potential VRS by making a reset signal RSL into high potential. Next, by period tA' (2), the perpendicular selection line XS of 
two ****** of another combination (2) and (3) are chosen, and a signal is added and read to the perpendicular signal line SL 
corresponding to each from two or more pixels P3 connected to these. Moreover, the reset selection line RS (1) is chosen 
by the perpendicular selection circuitry 43, and the potential of the photodiode in the pixel connected to the perpendicular 
selection line XS (1) is reset. Next, a signal is read to the level signal line OL by choosing the level selection line YS by 
period tB* (2). The image information for one sheet can be obtained by repeating such actuation. Thus, while being able to 
add the signal of a pixel, without degrading a perpendicular direction and horizontal resolution by shifting at a time the pixel 
added and read to a perpendicular direction and one horizontal direction, it becomes possible to obtain the big amount of 
signals. Although this example described the case where 4 pixels of 2 (perpendicular)x(level) 2 were added and read, the 
configuration of the number of pixels and perpendicular number x level number to add can be set as arbitration by changing 
the number of the perpendicular selection line XS chosen as coincidence by the perpendicular selection circuitry 43 and the 
level selection circuitry 53, and the level selection lines YS. 

[0033] Drawing 32 is drawing of the combination of the addition pixel of the solid state camera in which the 7th example of 
this invention is shown. The 1st - the 6th example have explained the case where the 3 plate type which is a monochrome 
solid state camera or separates red, blue, and green by prism thru/or a 2 plate type color solid state camera are taken into 
consideration. On the other hand, by the veneer method, as shown in drawing 32 , on the solid state image sensor of one 
sheet, it is White, Green, SHIAN, and the method that arranges each yellow color filter in the shape of a matrix, respectively, 
and arrangement of a pixel differs from the above-mentioned all directions type. The case where this invention is hereafter 
applied to the color solid state image sensor of the veneer method which uses one solid state image sensor is explained in 
full detail. In the solid state image sensor of a veneer method, as mentioned above, a color filter is formed on a component 
and each pixel accumulates the signal of the color corresponding to a color filter, respectively. For example, the color filter 
of four colors of W (all color transparency), G (Green), Cy (SHIAN), and Y (yellow) is arranged in the shape of a mosaic on 
the component like drawing 32 . Then, in the solid state image sensor of this veneer method, when the signal of each pixel 
is read independently, it is possible to make it operate like a monochrome solid state image sensor, and the signal of the 
color corresponding to each color filter can be read from each pixel. Therefore, it is possible to obtain the resolution which a 
solid state image sensor has. However, by the ****** pixel, even if it is going to add and read the signal of a pixel in the 
image pick-up with a low illuminance, since the colors to treat differ, it is necessary to add and read the signal of the pixels 
handling the signal of the same color in the distant location. For example, what is necessary is to add the 4-pixel signal of 
Pixels P (i, j+1), P (i+2, j+1), P (i, j+3), and P (i+2, j+3) with which the color filter of the same W is formed, and just to read in 
drawing 32 , when adding and reading 4 pixels of the configuration of 2x2. 

[0034] Hereafter, it outlines about other examples of this invention. As stated until now, in this invention, the description is 
by changing the approach of a solid state image sensor of operation according to image information to obtain the optimal 
image information. Therefore, it is the range which does not transcend this meaning and the following extended examples . 
are also possible. 

(b) Although the old example explained the image sensor of a non-interlaced method to the example, it is possible to apply 
this invention also to the solid state image sensor of the interlace which makes the scanning line scan every every other 2. 

(b) Moreover, it is possible as a candidate for an image pick-up not only an animation but to treat a still picture. What is 
necessary is making it operate so that the resolution which a solid state image sensor has can be pulled out, when treating 
a still picture, and making it just give priority to sensibility (signal-to-noise ratio), in treating an animation, since the direction 
of a still picture generally needs high resolution. 

(c) Although controlled by the old example to carry out the same actuation on the whole 1 screen, it is possible to divide one 
screen into some fields and to also make the optimal actuation perform in each field. For example, in a certain field, the 
signal of each pixel can be read independently, and the signal of two or more pixels can also be added and read in another 
field. Image information clear as a whole is obtained by adding and reading the signal of two or more pixels in the field 
treating the information on a dark part, and reading the signal of each pixel independently in the field treating the information 
on a bright part as an application of such actuation, in picturizing a very dark part and a bright part on one screen in the 
camera for a monitor. 

[0035] 

[Effect of the Invention] Since the signal of the whole screen thru/or some pixels can be added and read according to this 
invention as explained above, the optimal image information can be obtained according to image pick-up conditions or the 
candidate for an image pick-up. Consequently, it becomes possible to expand the use range of a solid state camera. 
[0036] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the solid state camera in which one example of this invention is shown. 

[Drawing 21 It is the block diagram showing an example of the conventional solid state camera. 

[Drawing 3] It is the block diagram of the MOS mold solid state camera in which the 1st example of this invention is shown. 

[Drawing 4| It is the timing chart of the MOS mold solid state camera in drawing 3 of operation. 

[Drawing 5] It is a timing chart of operation in the case of adding the signal of a pixel in drawing 3 . 

[Drawing 6] It is drawing showing the 1st example of the combination of the pixel for adding and reading in this invention. 

[Drawing 7] It is drawing showing the 2nd example of the combination of the pixel for adding and reading in this invention. 

[Drawing 8] It is drawing showing the example of a configuration of the selection circuitry in drawing 3 . 

[Drawing 9] It is the timing chart of the selection circuitry of drawing 8 of operation. 

[Drawing 101 It is the block diagram of an MOS type pickup device showing the 2nd example of this invention. 

[Drawing 11] It is the block diagram of the CCD mold image pick-up equipment in which the 3rd example of this invention is 

shown. 

[Drawing 12] It is the timing chart of perpendicular CCD in drawing 1 1 of operation. 

[Drawing 13] It is drawing explaining actuation of perpendicular CCD in drawing 1 1 . 

[Drawing 14] It is a timing chart of operation in case perpendicular CCD in drawing 1 1 adds. 

[Drawing 15] It is drawing explaining actuation in case perpendicular CCD in drawing 1 1 adds. 

[Drawing 16] It is cross-section structural drawing of level CCD in drawing 1 1 , and a signal detector. 

[Drawing 17] They are level CCD of drawing 16 , and the timing chart of a signal detector of operation. 

[Drawing 18] It is drawing explaining actuation of level CCD of drawing 16 , and a signal detector. 

[Drawing 19] It is a timing chart of operation in case level CCD of drawing 16 and a signal detector add. 

[Drawing 20] It is drawing explaining actuation in case level CCD of drawing 16 and a signal detector add. 

[Drawing 211 It is the block diagram of the CCD mold image pick-up equipment in which the 4th example of this invention is 

shown. 

[Drawing 22] It is the timing chart of perpendicular CCD in drawing 21 of operation. 

[Drawing 23] It is drawing explaining actuation of perpendicular CCD in drawing 21 . 

[Drawing 24] It is a timing chart of operation in case perpendicular CCD in drawing 21 adds. 

[Drawing 25] It is drawing explaining actuation in case perpendicular CCD in drawing 21 adds. 

[Drawing 26] It is the block diagram of the magnification mold image pick-up equipment in which the 5th example of this 

invention is shown. 

[Drawing 27] It is the timing chart of the magnification mold image sensor in drawing 26 of operation. 
[Drawing 28] It is a timing chart of operation in case the magnification mold image sensor in drawing 26 adds. 
[Drawing 29] It is the block diagram of the magnification mold image pick-up equipment in which the 6th example of this 
invention is shown. 

[Drawing 301 It is the timing chart of the magnification mold image sensor in drawing 29 of operation. 

[Drawing 31] It is a timing chart of operation in case the magnification mold image sensor in drawing 29 adds. 

[Drawing 32] It is drawing showing the combination of the addition pixel of the veneer method solid state camera in which 

the 7th example of this invention is shown. 

[Description of Notations] 

1 Solid State Image Sensor 

2,21,22, 23 Amplifier 

3 Control Means 

6 Mode Judging Circuit 

1112 Solid state image sensor 

41 43 Perpendicular selection circuitry 

51 53 Level selection circuitry 

30, 31 , 33 Timing generating circuit 

1 05-1 08 Gate electrode of level CCD 

100 N Mold Substrate 
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101 .102 p(n) mold impurity layer which forms an embedding mold charge transfer channel 
109 Gate Electrode for Read-out 

1 10.103 The gate electrode, drain electrode which constitute a reset gate 
VO Output signal 

SF Source follower circuit 
RD Reset potential 
RG Reset gate signal 
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(54) [ §&Wo>Z.VF ] @<*S«Sfii5 =t tf-t V>% Wife 
(57) [®&] 



*3Wc J: &4ft£M«>titj£|g| 




VO 6 



(2) 1SBg*F5- 1 4 5 8 5 9 



H#EfW5R<D(BH] 

[if*H 1 ] ftffi£ffi*IS<hM7 l c^£}fi#f£4Mt^£ 
SE^th-T#©<!: S ft SUSMKDBSii**?- 5 @tt«ft! 

«jen8**9W"T\ rb«- k©3-s© i o£>m*rl. 

sB*-sc£*i#B<br*iitti§BgB, 
[r#b 2 1 m&m i (ciBttoBWM^Bicfi^ 

T% ±iS*g» : E- KtLT«» BBOBBfrSBflMrft 
*?P -y ?«i;:BR0>B?€l)OB LTR*Utt()fl^- 

Ki> «BR<DB9«3*&(cR*tiir»ttiMFE- K«t 
[m#b 3 ] it &m ixtdt2 KiBKoBttstiigg 

m&m 4 1 it &m 1 * tttt 2 icB&WKomtenm&w 

U *n^tt<D^27«®ftI!rfE£3- K<b£« 
r£C£«BRl:r«B*aBRB. 

[ff#B 5 ] ffiggf 1 icRBaBttBRRBicsit 

IrICDC C DWt*¥*fiJOC C D5iJiM*¥^<0C C 
DW©B?fcK»SftfcBB«ai0tt£T«B**U ± 
IBS«*lR|fl!)BII60«*«:»*T*|S3©C C DWWB* 
Stl. K*¥5fc©BB0ffi#tt!SB^«aj|s]BT*lJQg 

news 6 j mwimm^-ic aw* tifcjtit sb^kh 

«fcy U B»**lfcB*« 

lifl©S«-^LTiS®«fB<»: LTttfrrSBttBRRB® 

B*j*fii*By\ rbbbbob^©*****^ l 
b^ki*, bbbsblt, BBtfttu^owLttcfta 

* -5 KRBtt£HRR?«ftBrr « £ -5 fcBfFT 5 C t £ 

DM&n7] IfJKJS 6 rcieROBttBBRBQiPJtttt 
jfcfcfc^T. ±IK- KJNJtBBtt, 2*7EttteE5Utf 
tifcRBOBRfrSBBartiS^nv^BtCs i2B3i<D 

at r &b*brrb0>$i0«b. 

[R*£ 8 ] B*B 6 lcBR«)B{tBRRB®t!lB£ 
BlcB^T. ±IB^- Kn£DBKtt. BttBBRBOtU 

fHMHR70M«A%*«Rr * C £ *BB £ T * fflf* 



[ff5Ril9] R*£6lcreB®BttBHraBOft!lB«' 
R(C£l*T* ±§3^- KttBRRtt, BBBBRBOtt 
73BBB©¥iSBfci* L«*<I<D*$i!ri;:<J: y , Bttffi 

br?©m»*b*ss?t* c <t *»«fr 

BB®MB#R. 

[fflsRJf 1 0 ] mm 6 £fc»* 7 KGRaBttBRR 
B©i!l»*S6lcfet^T» ±iB : E- KSIBBRI*. BttB 
•SBOW 7jB*«<0T«MB ft L.g*{l<3*^ SIC J: 

T«Bf*BBRB«>ffimP£3&. 
[R$£ 1 1 ] ffSRS 6 $ it 7 (CBROSttfiBR 

Bcwa^BicasiT* ±e«- kwbewm:. mwm 

BBBOttiTJOfflMBBttA"?* h7A(cJ:U. 7P-y 

« t -T * BMIBBBflDVJB^B. 
[H^©P»ftK^] 
[000 1] 

[/SJg£±©fiJffl#S] *BW«» ftBB£B?lc£yB 
BBB«B3B(*BBRB(::£(/>7\ ^OB^IffglcfS 
UTBfMrWBT* C t^RTfilftB^BBSB, fi«fetf 
*©IM»*»»cBT*. 

[0 0 0 2] 

-f*BVTRfctt» BffBBBTtfB^SftTt^*. d 
©Hf*BBB?tcBLTW:» Wl^.^ n BEE f-5> 

L. 3 8. NO. 5. May 1991pp. 969~975 'Low-No 
ise Line-Amplified MOS Imaging Devices' 
icSBSSftTV*. 021*. ftSOBBBBQ-Beii* 
r«BHT«*. BtMIBB^tt. y£BS»*«*BC 
BB*2*7ctttcB5>JLT» BBWftii'SOiWi^SB 
M«^lc^«!L, BBBBSBSfcOT&S. 02(c*> 
t N T» 1 1UMOS£BtKBBB?T»-3T. B^P 1 
*i { 2*7BKlci35U**iTt' k *. IfiOBBtt. JtSS^ 

K»CfcyB«*tifcBBB* (BBB) €->M^Wlcgg^ 
ttS-TfciiXDMOS h-5>v f 7.^^6«^tftl'5 0 COM 
OS h7>yx^(Dy- hlcii. SBBlFQBXS/j(BM 
^tlTfcy. SBBBttXS(cBBtt«Q]Br«Ct(c 
«fcy, 7*\- 94*- KMOBBBB^BBB^BS L 
ici^iU^n&o BBB#BSLlcB*m*tifdI^ 

* 6tc*¥)S9?i!lS Y S tc9ifiD*n*BtRB^T*J8P 
*+l«7jcJFBH?X-<y^Y SWtCfcy, BKMICtKTB 
«MOL(CR»Ul^n«. fctS^isB^O U T 

*^LTB«B2 HCA^ltftl. CCTfftfliliJft 

U*l*VOtLTBWft5. B2IC«^T« 
4 1 fecfct^S 1 it. *ft¥ft.mWj®RE\&£WMIR\2l 

«B**awinr*cttc*y» 2*56tci35u*ftfcB* 

0>BB«£BLTR*tUrfeJ60>B8-?fe3. Cine© 



(3) 



^¥5-1 45859 



* -r s ><fimic <t y «yap* ft*. 

[0 0 0 3] 

BfrSff 6ft£lH§!ti?B©ftS<i!Jgtt. @(*}§ig!ig?i>g<D 

u^aicty^iP^ft^/j:^ M&tfm<QnM®mitft 

C1©VT RTM2 5~2 8^@i^3b N 6 3 3~3 875m 
mzM®fflt-$ftTteV. mm^HDT V (High 
Definition Television) TW\ Tr^lcS^Jg^ 

E5fc«s6(c. 1 3 075~2oo75mm<omi*m®m : 7-tf 

B8^*ftTt^. Lfrl^tfSs Bi^ro^ffilg^i US 
£ y ©ilifSlSiiaifii'Nc-^tf y „ ^^{ci^-fiSJgT 
T*tt&iIiJ!?lCAii**ft£fta<7MgrF£i33\ -?-(DiSS^t 
LTx SiS^TIf Sft^m^i^MrofSTlco^A^o 

i^*ttOT7tts a>K9t«K J: y ftttlcJMMMMI « 
**B©BWtts C©«fe34«e*©BUH*lil3feU B» 

ffi®»*JCJSUTS®4®®1SiiftMf6ft*J:-54@flc 
[0004] 

3fc«aaft#s©«a est* su r <t # s 4 * trail © 

Vr«IM^»£*tt%fcB1tiMt£fl(c£(,'>T« Sit 
U Kle J: y B1tiB&*?€Mffl?3IH«P 

^st^mia-rscticms^afeSc (□) net 

(ctttt#$«. *fc, (/\) WHE-K&LTtt. DDI! 

*r*ct»cbw«tf**. s/cs (=) ttikt-Kt 

BH*l*< O^dDtmRcSMH U *ft^ft<0««T««4 



£lp)<0C C DfiJt^kT^ipjWC C DfiJ«i:7jc^($i(DC C 

Dw©*iyicKttSftfc«#tta0tt£?«rt*ft, s 
iS^iR]CDiii^a)«^ii7k¥^(R)<oc c DWPHnJttrtu 

BH«waie*icj:y«»«*icaE»u ««*ftfc«* 

^<D*£*#*»£»5ftfcU^U,£y<hiri^^U: 

«SH»*?*w»r * * a (cnfrr« c £ icisaff « 

5o (h) KftMSHHtt* 2*7cttJcBB5iJ3- 

ft/fc«»oiB*3^6*ja*ft*^py»«»c» mm<om 

y , ©*J«P^^*)StR-r 3 C £: (cfcWtttf 

Sfc, PJ) =E- KHCIflUItt, BtMMgffiO 
m^fl-^a©¥^ffl4^U»*ffl©^**lc:J:y, Bflc 

#a© j pj^fii4t''La*fii©***tc«tys 7n-^s 

[0 0 0 5] 

$8tiJ^. */i:J4*MBJ*i»6A**ft*«**, *ftfftW 
ftMMltfff 6 ft * J: r> ic. m*}§^ Jg^ (DWI4M 

iHa*»JxLTti4fe+»4fl**fl«W6ft*7fci6» ffi 
OMfltt3Wi6ft« J: 3 (cB9«HMk«?«DIM^«IHfB-r 

5» dftic^LT. ammo^WTTits mmmm^m 

>^-?2>£. *H*T»Sft*«*«fl t 'h*< 4*©T» 
»«£J:y i fc£££ffiJfcS-esc£tf:j:y, +^4fl^ 

wjt^jt6M# s ft * <t -5 @<*«»«?<o»ft *Mrr 

[0 0 0 6] 

[H)Sfi«<J] i-XTs *3Sl!B(DS!flfiflJ«\ Affile «fc yfMlc 



(4) 



SSIWS- 1 4 5 8 5 9 



^vo^gttT, b*««£?i omrtzizozoicm 

«Ei»6«>aiA«*j«P¥a3tfs^«^. saw**? 

<t ic j: y » mwamm* i fre»ii&B««$H*if « 0 
h i ic&(^t« bob**? i icAatstxfc 

Btt«B£?l(cJ:y*ft{l?(c£a3-nfc 
if«S2*ftLTB«tlMi:LT«*Ji!r*l*. =E- 
Kn£BB6l& COBBKHHIACSI*. BftBflk* 
?1 ©IMfflHE- K*«BU (H»¥«3lc¥iJ£ta««tt 

tettt>TB(*««B?1*M»r*. *-K« 
£0816 .tLT. H»1f«!©fi^©****!pJ^-r*lsl 
tt*fl§i^* C tic J: y , f§Sftfcffi«tll«©fI^#** 

M?15SWt5. o*y, Btt11HRtt*)«>1B?&* 
^l>t*lc«, BStffi»*J§/JvLTfc+#fcfl^»8m 

B*ffi«*«/hT*£. +#ft«^*«i*jti(H§Sn& 

SCtWJ, BBBBCTTttXlWBKtfff 6 tu 

[0007] eh temTwmm&w.<Dt&mmt lt, 
SB<fc y A**n*wjwi*»c«k -d tmms 3 **mr 

535aftfJ6*. C©i§£-lCtt, SfftMtSB^SW&ti 

§jg& Hj^tif «fc a lcffi«Hi?« A73 U #j» 

3 SMBT So El 3 El 1 (d»6*HMS^ti 
T*oT» MOSBBB£B4>ira*;g*L?(^«. HW 

arnsstt. mosm«?i 1 tii«s»2 1 tt- 

Kfgj£0tt6£W»*«3 1 £#S*fiMfft*. 0205 
aejfc<D£B<fcg&3£li. BftiMtiBH0>ttl2i1M9VO 
*SttT» * <f 5>?B£BB3 1 *MBT«%- KM 
ClsIB6«S^CtTS«. COi- KWSBB6IC 
cfcy, *-f S>y«40tt3 UtlBWMX71 1 ic 

^b*-e*c<t»cd:y, «*«r 1 B*»c*»*nTt" k * 



B4fc«fctfB5flMfttt*-f'5>$ p **-H=<*:yW 
[0 0 0 8] H4tt« B 3 (C^r MOSS!AfR*?0!>n 

wmp 1 icwmt£t\rzw%,m^**n?ft'®ii.izm*-th 
wcifeftToaMftflDW^tesar*. jw\ joint a (c 

n*0£aa$mxS0?£01*«SBSiRlsltt4 1 
TWJRU CCDfiilJlWiaxS JC«IS*tVfc mB©B3R 
P 1 *ft^*Uc»|&r*SiIfi#lS8S Llcff#:g 
RSHiiT. *lc» BBTBtett* *¥jStRSgYS^*¥ 
21iRI°]S&5 1 TMMHRU ttKOSBflPHB S L ICR 
*Iil3"ti/HSe«*¥flreBO L lcB*B*Uir. C <0 

iwmz. fflas&2 1 icA**ti*c<i:^«fcyi«its*n 

T, BBlWtfaBBBBtLTttiaSiti*. dOBff 
&BBftBXS«ffi%»KLT* «yiKU53C£ 

tc j: y , 1 ^oMtflNBtfaetie. 

[0 0 0 9] H5tt* B3ic^rMOS9IMiX?0!>lil 
^-< = >yft-hT'$oT, BB««ftfflftDllLT 

cfceiCB^P 1 lcB«*tlfc«**SuilCR*a;r*\ 
«J$-r^41i^ BSRPIO (1,1) (2, 

1) (1,2) (2, 2) ) ©«**HD*T*C£fc«fc 
y. ***«<«*»T^«. SfoT, CO^-KT* 

CtlC«fey**«:fi^»*Ct6<T'**. fifoTv C 
Klis 1 1f 0BSR/B*T*tt-B*£fl^«*«*§Sn 
*^«$» ffU^HTJtlSWBBJerofit^ff-proaHSlcffl^ 
Sn5. B5lca%r%-KTid:« jttTBMTA' lc, B 
$?2*4)BBB1RBXS XS (1) £ 

(2) % XTcltXS (3) t (4) «©ffi^Hi) *BB 
iMS?I=lSS4 1 TBtRU cn6lcffiM*tlfc«»Wili^ 
P 1 ^6*tif ntc»*6r*BB«*BS Llc«**B 

^m-To cot*. 2*©fijgss?i!axs« 4 iitR*ti« 
cdt\ 1 s l iaz 2 -zxDmmcDiE^fttin 

nznzmfr&ztiz* *<d&. bbtb* T'Kf^5 2 

Y SS-jSIRLTn 2 *OSilfS^«l S L 
fcB*mSftft«**iD»LT*¥fl»BO L icgs^ib 
T. 8'J<0B£-5 2*©*JP2HR*8YSS«iRL 

T> BUJ:3(c24:a)SBfi4HStSLIcB»tll«n^fll 

[001 o] c<oj:9«nfiP«MyjSLfft\ susir 
«g x s «h%»r LTf< c tied; y s 1 ftWDwmm 



(5) 



&m¥5-1 45 859 



zkTiMiRisis&s 1 iCcttK [simcmiR-rzmmmRi&x 
s xrd&wmtRm y sv>®L*mt-Zitzz. tie <t y, 

tfpTBET£S„ CC« TlCiB^/i^^CO^E- K«HD»JB 

*fS><7#&3ElHlSg3 1 #SB(tiMtX?l 1 icasa* 
ft* / &uxfl»*»b* c £ <fc y 5 c <t 

*. cot- Ko>i3!jy»?{.^aitco^Ti¥a5-r 

CCTIi, &BX®flPi.«&tt{cR*tiir«- Kfr 
6, MOll«caillL7M»ttr«-K(c«IUVil« 

B^sa^*. $fc-r, a 4 ic^-rgtfE* = >y tc cfc y 

&B«fr&atelcfl»*ft*diLT. BftflHe*lU2)r 
jcy, ^- h'*J£BB6(*c<0B«fltBlc8-3^TBX 

*Bj»r*#5#*wjers. B£«&aiir%#B#« 
i icana-rs/\*;ux€^^k*-a-So cogs, 

If, B5lciS - rJ:34Bf**-f5>$' r £ft*. ffcto 
5, BWMX71 11*, 4i@OHiR*iPSLTSS*{iS 
Tt- KTKjfFLT, B£1WB«tii7j-*-3. 

3e@tt6 ttSt«i*OlBll*tT34i k S36i»*WJ6r*C t 
fc£5o ?<=>(c, B«<0ttft«1f3£StfS«&*y£;*- 
ft/c*l£lctt:, %-Kn£ISIK63&|t&*-<S:'?98£B 

S/t/l/XflW&gr&lcXIkS-ttS. CQBS % MX.tf, 

3 x 3©9B«*i«im,TK*aiT^- K?Bita&x 
=f-y i smftar-e-c, BBiSBsajas-escditf?* 

emu «<offlt ^<z>** * sbbt * cticj: 

y^*tMl-&»c«, H*©UPJI*fT? J:3(cr«. BB 

r lt«. i «t»*t^ LBttttttoBBUfBo 

[0 0 1 1] B6fcJ:tfE]7tt, ?n?tlllDllBB0tt 
^to^tIJR«BO0?5«„ JjQST*iiiiii<E>*8 
fiE, 0$y2X2 v 2X3. 3X3, 3x2, 4x2f 

«-maiJ-r«cii:lc*y^ac:i:6 , iT-?So hi; 

BB*l&<t7jc¥*I&<D««lSttS&oTl/>*o E6T* 
tt, *V«BO#Wtt&£B#ffiQ#«lfctf2 : ITS 

y, #&xfo(Dmm&»m^tf* B7t-«, i : 27s 

Sfcik SB£fi0£«£«>£tfK^. S£oT, li«1ff 
B©SB£Gl£*sraiR|fl!>fflBBBttZ' , C* h7^©I 



BBft^sst LTti, BB9B7<r/i/* c/\-r/\°x7-<- 

iRKc^ttT, ft«B&tt«SBB&ft&r3ftttail7 

*ju*£B«aiani*«B»*-B-fttf. aaflt^«ft« 
s&tfBBBtfBt^we?**. tits B*7-yxB 
«*Bi^di#«s*»fcflraT*c co 

«t-5tc, *SS«§0>J?«, BBltB**-K«;£BB6? 
BBT 5 C <hlc «fc y , «C9fy]gBS<0tll A7BM8BB 

?©SBfc«fctf:!k¥Bii«jwB«tt*B<btf«» ^mc 
J; y®sfc«tu : »«js»cfc^Tfijaa:B«im«*aj73a- 

■&«c£#RlB£a:*. 

[0 0 12] B8 33<fctfB9tt, BBflS** 
TBIRBBOttAB. J:ifilltRls!SgCDSjfE* -f 5 
ft-h7£5. 08ti, B 3 KiivrBit&BX? 1 1 
F«9<OfiSgJRlElB4 1 $fc(ftk?StRBB5 1 QflMKft 

«srfeOT*oT, -flawictt^JUflcy^yo^a- 

^"lslK<!:LT«ffl*nS, B3©gjf^T-xE'</j:<tdH:, 
*Jlfi(§fllTHi, Hi»SiRl£]SS4 1 £*TOHRI3ltt5 1 

#A~Do«§^te-e-tc«fcoTSiis«<axs d) ~ 
xs (4) ©a«tt*Bfb*-&*cttfT**. -r^*> 

■5, fl^A~D«, A N DUDES (AND1) KAftJn 
SCiW;, ANDtfSinSfS^ti^tCATJLfct 
Z<D3*?- h#B^TB**MfS*U ^©Sli7J<i:jS»?lHl 
B<0ttl73fl!>BBffi9&«:«A9FXti(ANDBB (AN 
D2) KA7J3-ft3C<!:U:<fcy, F Xfl 5 1 <D£.1*<J)3i-f 
- htfBt^TUAtfBetU f-oaJTJ^SiSaJRBX S 
(1) ~ (4) t^5o Jl<0Kj^(7)*lc«l*, B9tc«ty 

n, «^AtC<bD^ig^f5ilCLfcJi^tc«, SiljllR 
SSXS (1) <b (2) CD2*tfBiR&ru ff^BtCi 
D^^mtiilcLfcJi^lCfi, SiSiMJR^XS (3) t 
(4) <D2*6 , 'S«S-nS„ C<Dcfc5lC •(I#A~D(7> 

«r«*©afatJM«-r5C<!:A , !T*5o ftfe, B9T- 
(*, B®O®*fb<0/cA&tC, 4*(7)fiitaMtR«g<7)jM»?[H] 
B*^Lfcfl«s ftXOBdDBB«RB«ff^.fdHRBB 

[00 13] @10H 4:Bqia>B2 0BBB«Q%rM 

0 S ^«^gH<D*gfiEI2lT'^ «. B 1 0 0>WJ$# B 3 CD 
BJ8fc«ft-3TV*jSiM\ B3(c^LfcMOSBB1*:B 

®ss? i i nmrnmstm s l tzk^BiRx-f yfysw 

1 £OBlCJffllHL A€ttttfc£?S«. C©<t7tC, 
«BBie^«ftlzlMBBLA«B(t«E^U:J:ys Sft^ 



1ti¥5-1 4 5 8 5 9 



- • -f - • -f • h7>tf'^->3> • • iU^ r-U> 
■7 r M'(X (I E E Ex Transactions onElectron 
Devices) Vol.38. No. 5, pp.969~975. May 19911= 

isK5-tiTi^„ si oicjjiLTcmmmTit. m 
mm*m s l l a t v>miz. wmsm y i= <fc 

»J S'JffllS-nSM 2 7? YSW2 

StgiHSSKttLT. i^osilff #*§§(= cttfcifitt* 

[0 0 14] H1 0<D3&m<DMmt. 3*6<Jl=l*H 3© 
^Btl^CTS^o fcfc. m2<7)*¥SJR^'T'y^YS 
W 2«>lbff»dA/7^«jji«0»ii t H 3 QIME tSftot 
Tft*>-B, *¥^|p)CDSiBmP 1 £34ffl=SS3<.{ij 

M2<07kT>aif?x-i'-yf : Ysw2**g^-r 

529©MOS h^>v>"7.£Q 1 . Q2t7)l,vf*l?b N: &* 

>ttttt=u mm 1 fi#0Mi^*iti?s l a icatdzt 

S4>ffiM*«jM)JILTR*tll'*'*l£(clis 20©MOSh 
5>i>X*Q1. Q2^tt,lC7j->««tc-T5c:<ktcJ: 

4H®HXo>ra9*2iDifLTK*ai*'Bdic(*« 03? 

©H*©fl»©ttllt:*» *¥»RX-f v^Y SW 1 
tf» 2 ^TkTiMJRX ^7fYSW2 <D«B9UttjfMrft!H0 

r*ctjcj:yt7oT»yx «is©mhi«- k«b 
[001 5] 01 H*. *9tma>ws3a>mtm^^rc 

C DBH«£H0)MrtH?&«. MO SBBBBB? 

wis 7* h^f-r*- kp i ■p*»s*ifc«?5*sin3^ 

M&*Tfll«Ml*^LTUALTb^tf. CCD§yjt& 
BBTtt* HI HHflJHtOftyica 
MCCDfcctljfTk^CCD^LTaj^-rSo T*to 

ft^lifiiP 2<fc, Si©S>Mfflc7)CCD?iJVCD«i:. &g 

T^isoowswijfl^fcaEftrsTkJFc c dsih c d <t. 

*¥C C DfiJH C D*rtLTIEB;ar*iT*fcflW«ff* 

«tar««*ttang»AMPt^6«ua*tiTu«. e 

CTte. 8BCCD?iJVCD(*4fflODIEi!j{l^V 1 ~V 
4lCj:»JIEib*n. 7.MPCCD$iJHCDl*ls]L:< 4fflc7> 
lEiMl^H 1 ~H4lc«ty|Ef()3rtiTt>«. *fe z<D 

m-&ic$>s mwmmm* 1 2c7>m^^i@itBLTai^«^ 

V 0«ft3fctt4>iM«» 22L B4MM£B<Ddlftfl| 



*. c©*-KW*Eii»6tcj:y» ^-rsvTiKfeHH 

[0 0 16] #l=, HI 1 tcfcW-*Sil3?lRl©HJI5©« 
#c7)»DS^JCOtNT5E^«o H 1 2 li. &n#ft®M 

3-5 2 H«»©B**an»r -rs>?* 

+ -h?*y» HI 31*. H1 2lC5ir*^S!HCfi»* 
«*HW©*Sa&K3Z*ijiTHT**. Cl<E>iI£l=t*. n 
BCCD5iJVCD(Ctt3 0(Dfi^-rmffiVH, VM, 
VL0>Kttft9V 1 . V2, V3, V4 3B«ai]«*n*. 
Hi 2l=5vr«fc5l=. 9b?. ffiiWl^V 1 . V3^\-f 
l/^KDlffiVHtU &K3RP 2frSSiICCD?iJV 

cDtc«*Har*K*mr (wait (o) ) . &i=. a 
m(DccD<nmW)tt£ic£v, vi~v4&0i 20m 

3-ftfcB9B«(*7k¥c c dsih c Dicisgorieassft 

T^<. 012?(t t (2) (3) (4) TV 1 ICV 
L*» t (4) (5) (6) TV2l=VL£. t (6) 
(7) (8) TV 31= V L3r» t (8) (9) (10) T 

y» H1 3cdJ:-51=. ia*a*ftf=Sffi#Stf^>-> + 

/m>«w*»»lti*<. -3*y» a<BSftfe»## 

J&^tmTL^o l^lUcfcdfcLT. flMDfi^HBT** 

flJjttfiliJitP 2 ( 1 , 1 ) tmmP 2 ( 1 . 2) tTMi^ 
««5W:auy$3. *©tt*£LT» B$$ijt (10)1= 
t*. SilCCD^JVCD^eTkTCCD^JHCDcT)^® 

ti=s 2B*»«)«*«sfl 5 iipji*nTiEai*n*ct 

1 ~H4KJ:yHBt5. 

[0 0 17] ;*t= s Sil^lp]c7)4iii^cD«^ffi??f : frftD 

WLTBt^arBdico^Tja^*. hi 4i*. sue 

CDc7)Bj^'r5>y^-v- hT*»A HI 51*. HI 
4»cfelt*»W*J©«WW©lia4fr3J*iSrWWHT 
S^c H1 41*. g*Wl=«H1 2^|8]i:nflPT«%. 

H127ttt (0) ~t (1 0) T'lEKfl^ 
V 1 ~V4^6Pl)DLTSiligP 2^6K*as*tir C <I^ 
Hff«2HiRftlcfl|lBU SSCCD??iJVC0^$EjlS-r 
5cT)l=«LTx HI 4Tt*v t (0) ~t (18) TIB 
mm^V 1 ~V4^E|])5aLT. HI 5 l=jj*T«fc-5l=s S 
HB P 2 &SR*aartifcfi?Bffi* 2 iSXSl=UDS 
SHCCD5iJVCD^iHLT. tJcT C C D 5>J H C 

d <Dm®Ti= 4 HX^oB^BiBj^iniia- nssasis-ft 5 

*TIWI?*Hffr*. *©B» 7jC J FCCD5iJHCD«IE 
BKl^H 1~H4fc«fcyiE»U U0B**ifc4H«»<J!) 

«*B«««#*mia!8i=iBaLTt^<. hi 4. hi 

5frSfcJESfr&<J:5l=. C(Olbf^£tt. SEC CD 



4 5859 



V C D [*g <D&55!73;££0 1 2 Lfcfi£3feCDfB]27j>£ 

gjjgu c c d?ij h c d <r>mmTTmm<om^tu 

<0 4 SUREST SWl^ Lfc/)\ IHi;<J:-5lcLTs * 

n^^fiiScoiij^a^i^m^^TKTc c dsuh c d 

[0 0 18] 01 6te, *3^KfcH*?>*¥CCDfcJ: 
tHi#&dJ0&AMP<D»T®*8>g0Tfc5o Ell 6Kcfc 

y, 7*.w-?3fa(omm(Dm^<Di}nny5y£fc'o^Tmi£? 

3„ 01 6tCfcl^T.. 1 0 0linSIffi> 10 1, 10 
^FSfcttoS *J <k n §J*S3»/1. 1 0 4 li n SJ*Ss61$DJf . 

105-1 o 8iiiEifim^H 1 ~h 4^enua?n^7k¥ 

CCD©y-hlI> 1 0 9l*»*UlLy-hffl©y- 
hWI* 1 1 0. 1 0 Sli^iSffitScll^'J-b'v HT5fc 

>®*IT-35So y-h^lll 0 9l±. KMaL^-HH 

■(1 ^WS^ n S^SS*!)® 1 0 4 TlSfi£?tt-5>¥j8fi£lfcJl 

ic j&gs* nfc v - x 7 * a "7 h» s f »c «k y 

Olix y-b-v Vf- \>m^RGlc£ l )MW&ti* 
fjjf 1 0 4S i ;t7 l-^tftR Dlcy-b'y ht"3„ 
[0 0 19] Hi 7fc t fcti : 0i 8 lis >I?&ffit^f|jfF<D 

^odtKtc c d t5^x}m^ta^(oW)^ << s >y 

.fcyii^&tBiHissicfwisu te^KS****"*"*!?^ 
i*. eii 7ic^-r<fc-5ic t d) ~t (6) ©mfftf 

&®BIH1~H4, OG, RGlcEPfin^n?), *<Dft(D 
SSfcHT^HtM** 118fflt (0) ~ t (6) 

li, 01 8© t (0) ~t (6) ©ttttT«Wtf»ill* 

9tr. y-t-y hy-Hi#RGic<ty»ifi 

ffitfc/f fc^ib y Hz y h «tt R D tc y -b y h LTfc* (I* 

sjt (o) ) x 1 satD-if-^tt^si^daLy- htu® 

y-hffiHT (Hgfftffi^H 3tf£Pl)[]3'*l£.y- 

tcssas-r* wait (2) ) . *oy&. ss^muy-h 
fi#oGicj:y^ttiLy- \-**>mT. m^wft 
ssseffitwii 0 4ic^th-r (BSSJt (4) ) , zft 



01 eic^-ry-x^^p^EisssF^LTfi^g! 
5/it?n^>o y -t h Mi*? r g ic <t y y * 
hy- h^^y^-t+T. 5?jfifttfiitJii 0 4^stfy-b 
* h-ttttRDicy-t-y hu :^s^m^«-K^aj-r* 
(B^sijt (6) ) o cocta^ififf^yiS'r 

[0 0 2 0] Ell 9fcit/112 0(*. 7J<TCCDT$eJ5I 

c c d ts^xfrn^mm^m^ -r 5 y??*- v t 

Z(D®}f?mBmT&%. 019, E2 0T'«> 1#S© 

«*«w*»aaaiwi i 0 4icw*mrtc**-w*H 

1 7<t|5)UT»§ (B#£'Jt (4) ) . LfrU C<0'&. 

y -b >y h y- h ic j: y »5fiffiiiJi i o 4 * y * y n±r 

2 sscofi^m^^iEteisi/f i o 4 icmfrm? 
vmmt (7) ) o ftoT, c:a)Ji^<7)3jS*£i5fJi i o 
4ic«, 2o(oj)D^Trtifdi^m^^sas'n. m&m 

^^P^ElffiSF^LT, fiPS^tlfdf^i: LTIjc^ 
<y H^^-vfHi-, SjSfittitBI 04S'Jt7ht 

tt r d ic y -t y h- %w«^m?s«rBs^a-r mmz? 
% (m*it (9) ) o z.<o&r>rs.mft*my&?z-t\z. 

j:y, 7j<ipccDTlE2£*ti5«^m^2<iSi::ftPSE 
JFCCD5"JHCD1*9<7)$£3M75;^ HI 7lC^-TJ:e^ 

sejR^atmccfc^icLT. y-by h**- hfe^©R 

^D^-rsctT-fe^, 019, i2om 7j< 
JF7?iPjro2is^^i)asr^J^tTL^6 ,i , 2bb*ic 

Pfi^* ft 3 C <!: * < . RffM©iiifSsa©«^«*5£>¥j£ffi 

icji 1 o 4 Tuners c t^RitgT^So 

[002 1] d(DJ:-5lCx *HSSff>Jtcfct>T«s SiSTJ 

[^K0ESRoira©», sue c Dwmm-z-vmhm^v 

i~V4<DIBaiH]8if : &Sfb*-b ; SC«J:tc<J:y> 7k¥CC 
HSRfl)lin©«. «*ttm0ttrto»>wdS«Ji*y'by h 

£ <t 0=eitcD^©iS^lJD»-r * Jl <t * £ £ k 

j&^„ seic^-Tcfcoic, 2x4©*SfiKT-iiQe-r 

5^icli, 5t-TSil73lRl«)4iii^01 4TKfl8Lfc 
7J;£lcJ:y7j<JFCCD<D«8ITTl]nWU ^jlc^CC 

DfjH c Drttoii^B^^ 2mm^m^tams& a m p 

T'DP^-rftliJ:^, Cftlcfcy, *«J©)!)PWB#lcii> * 

iFCCD5"JHCDlCli. S^ilCCD^JVCDlcWrSL 

tz.mm.i5 rRjco 4 is^^wm^m^*^^* ft «t ^ 
»*ftTdi7jTrft?)o 
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[0022] i)unztizmm<D&. zrctemmowv® 

nzxkftznzjiii'xm^ iiccd 
comMm^y i~v4, *tc c DtDigiwi^H i ~h 

4. 'J-te-y VV- Hl^RGs SS^tULy- H§OG 
tlCcfcyilJJtT-* 5. £fcs ^com^ut. 
\mw y na-roiggsiis * - k^sss 6 & B*nt a 

£E1S&6 icj: y®SS*llDS"r«6 v S6\ $fcli<!fs7)<i:-5 

«tf»sn**ttre» swu&sss? 1 2*wmt*x*. 

[0 0 2 3] El 2 1 lis *5i^<DB4rollS615<J^/rvT@ 
C DgtiHaSS^ttSfcSj&lts SilC C D5UV C D 1 

&mmic 3 3 *a<7>iEBrti^ v 1 ~ v 3 tie 

■MrftfcjSiT**. iia5J:-5lt«8fi£t'*C<ttcJ:y. M 
CCDlC«3>di*tifcflMMM5l*» IICCD^gl 

s-n^jasT- 2 si^sicjjpw* ntct>\ *sb»wt». 
lEasrsct^RrtBTft*. hi ia>*«t« 

*5s TkVCCDWHCDfc.fctf 
fl^tliSSSAMPCDiftmco^Tlix 01 1£0^SfiCT 
t CT**fc46» C ^ CCD fc<fctf fl»tttti 
0&4>lfcfEiBE!Sli : £fl8l-Ts Sil^lRirofi^cDlijJItfiQ 

[0 0 2 4] 02 2lis 0 2 1 tDH-t*S®^ : ?<OSifi^' 

^^-(.■pgy, |212 3 lis 0 2 2<D£S$$'Jls:33l*£fI 
4*flf0!>l^tttt«iltt'H'?&«. SMC C D5U V C D 

1 iciis 3fii<7>mtSiVHs vm, vL^wraiEUris^- 
v 1 ~v 3&maxn*. jtr. ratrftev 1 «mffiv 

HltLTs SSifSIP 2frS SBCCD51JVCD 1 (Cft^ 

«w*tt*mr «wt (o) ) c ^it. rawwi 

~V3£02 2 tciST* 3 Stic* 

y. 02 3(DJ:5ic» SHX#SR*aiirftfc«^«Ef 

«:7j<JFCCD5iJHCDlC|R)oTfE3ll*n-5= C©aSSlC 

U»<. *Olg»» ^'Jt (6) IC(*. 7X¥CCD?iJHC 
D0H1 ©ISTlCs 1 Hiie»a)«*«153*IEai*ft*. 
CCDttfST's tXVC C DfJH C DSnftflTCH 1 ~H 4 

icfcysEa-r*. bbccdw 
vcDirtsi axaisag? ftfcttttT* y » B^SiJ t 
(o) *st (6) oiMteiiysr s® 



c c D5«jv c d 1 icss^ditf nfcfg^ms'&m^. 

C C D9JH C DldEKTSZ 

[0025] 024«. 021 (Dmttmmmwcts^ 
Tx sii^iR]a)2iii*«'CD<f^ii^«i]Q»LTgE^aa - r 
a^oibfp^-rsv^^-KTsy. 02511 02 
4 os^syict>it*^a^<oigaittiR*^-r0T*« 

5., ®*Mlct*x 02 2lc^LfciJ)f^<!:P]CT&oT, 
S®^P 2fi*6W*m*tifcfll*««W:S*3il=Si*C c 
D5"JV C D 1 £gij£LTV<o ttfc 02 40»fFC l 
lis C C D 5U H C D (JjmfiiTIC 2 E*#a>fl^m?ff 

(12)). 7jc¥CCD?iJHCD€-iE»rti^H 

i~H4ic<j:yiE«)L.T. mmznrc 2 mmftnm^m. 
«*«*aaiia»»=<BasLTt'»<. cammis 014 

lC^Lfcl!lflF^<!:S*WlC»lRlCT*»oT. 7j<¥C C 
D?iJH C D<D < mWTlC&^~Cmf&<0im^*lNM?2>° 0 

2 4 ti*s but? fa© 2 jaxs-jjasT zmszifi Ltc 

£7k¥ C C D9J H C D ©ffiffiTT'flOHf % £ £ 

5. * fes SEC C D51JV C D 1 ICjJlt^KJSIjaST" 

46. fHaiBS^fg^adcLTK^ai-rctfi 5 -.?* 

J£»tfi3CttfRrllBT**. *fcs Cc7)$iJ^«-ili^ai^J 
jb^oSiS^(S]<Oprfi6^:W«e«-0 1 1© 
[0026] 0 2 6 lis *HB.8<7)^ 5 ©SlfiSffil*<nf It 

(■aii«ws««>«i«HT»*. cnsreuwiU£H3, 

01 0s 01 K *>J:tJ : 02 1 cDSHBSeyT'lis SBX 

•by hsnafci&s ^cicsffi*tiT^/citaiiW«* 

tl*. CinicWLTs H2 6t=srSttM!ITtts SBX 

Ktfy-by hs-ti^i^-r^B^T'Sys ^*>«>*# 

««tt*a L*i«Rrw*H**ffl^Tt^S. 02 6Tlis 
1 0(J5iliX6 , < 7*hm-Ki3Ofl)M0Sh7>5; 
X*3B»6«U«**l*5"f^*wLTt" k *. 02 6 

icjj^Ts xsi*SMWR«T*y» c:ro«aicigatt* 
6nun-r%«!:s ctiicffi^nfcBsnro^^SiHi^ 
s l icsi*ai*n*. o$y. ssrt^th^- 

tttfS-fb-r*. SE^Ts Jfe^SiliMfRSgXS (1) *f«iS 
JR^nSts ^©SiSiM«?««iXS (1) H=«M» 

tttf amosnfe y * y h v r ( 1 ) * % s sBte^ 

IjgSL (1) ~SL (m) icHSEtfaftfl*. 
[0 0 2 7] CODtb^lC^tt^m^Slis 
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- Kowttic.fcyxibrs®'?* ^wtc mmm^u 
s L<Dmmty* v-v**- ^(Dmanz^-oz^-in 

L#rT»T**. «f=. iHttMUR^I 3F>3<7)RS14, 

t-w&mv RizQii}uzntc®%.misnz7 * k 

[0 0 2 8] 0 2 714* 02 6lC33l/>T* Si^^Sffl* 

-hTifeSc jw\ «BP£tA (i) t\ m&ommmw 

ISIXS (1) ~ (n) (DotOI o£Sit3gJRl2]S&4 3 
T(4. MliRSIXS (1) £iS*KLT\ CtlKiSISS* 

ttfc*g»a>iBX p 3 fre.tttst'ssini^sis l ( 1 ) 
~ ( m ) icfl»*Bg*mLTi^*. %<d'&. mrstB 

( 1 ) 7\ *¥5SiRi!® Y S *JkW-mtR\2l& 5 3 ic<fe yin 

(m) ices*£b3rttfdi^*. *siw*o l ic**ie 

^dB-r. C^l^l4i|iilB^2 3lCA;b*nfd^ iffi*1 

(2) T\ SiSStRSiXS (2) fcilllRU C*Uc8$& 

sssl (D ~ (m) tcfi#*®^tu-r. $fc. y-t* 

hSlRHSRS (1) ^SiS5SIRlHlffi4 3lcJ:y3WRU 

gusiJKsa x s ( 1 ) izmmz ntcmmto<07 

X- KOWfrgy-by h?Z>o *oy& 8BF«3t B (2) 

*T«^!8ioLiciii^gE^ai-ro c^ct^^af^^y 
^jMiR-r * d «t k * y » i tiittvm&fm&m % z. <t 

[0 0 2 9] 02 814* i2 6fl)Iftitf ; fli:&V 

-Rcm-r^lbff-S'-l'^-V-KTfe^c 0 2 8T' 
14. BS}ST*2iSfg (CZT14, P3 (1. D <hP3 
(2, 1) <£>2iSfSI) (Dfl^UDSLTK^aiLTtN 

«. ft?. mntA' ( i ) ic»^5 2*rosiisiR«a 
xs (c:m xs (i) txs (2) ) nmmmi 
iSg4 3it«tyss?u c:neicgJii*nfi:«!K<offijXP 
3 «fc y *n*nu:»«;T*s*fi^* s l {zm^zm*- 



T\ 1 *<7)Silfi^-!!g S L (C(4 2 OCDIiimCDll-^A^Pm 
*nTHS*!li*tlSo MltB' (1) T\ * 

¥5SiR*§ Y S ^TkTStRElK 5 3lc«fcyjMJRL* SMI 

-r„ mz. mmt/K' (2) t\ KHomfr-Stowm'S 

•5 2*CDSilSS?«gXS (2) <tXS (3) fcSMRU 

cne icj«M*ti/=«a©i®ig p 3 frs^-ftwucatts 

t^ilif^S LlCfi^flDWLT^tB-To $fc* 
U-te-y hSMMSRS (1) ^SSiMJRSK4 3lc<feyjM 

«Ls smiHtR«axs (D {zmwiZfttcmmpioy* 

[.#4*- KODmffi^U-b-y htS, M^t 
B' (2) -C\ Tk^^SgYS^IH^SlR-r^ciilcJ: 
y» -(i^^TkTfi^oLiciii^^ajrc hwum 

SiS5MlR!ig X S y Hz v h 5M««g R S SNftKHR L 
TJfayiSLfidCitCfcy, Itt^OlHWlHB^W^C 

-ro-re-rcticjcy. sm^o^s^^k^-a:^ 

ft^fi^f^^^^T^^o Com 2iS^lJDSL 

T«*«r«*s Lfc*^ sss*rie]!K4 3 ic«t y wim 
izmiR?%&w.myii&x. sv>&*mtm*2>ztiz*. 

ass, Sfc. Tk^iRjroiiiX^i^rounwi*^ 0 3ic^ 

[0 0 3 0] 02 91*. *^05m6<D*fifeffll ; &^'ria 
SS^X? 1 3«fflt^cli^' : &^UTt^, 02 605*8 

<7)iSX^f^l)PSLcJ:a«!:-r«<!:. 03ro^fifi^J<t:^l 

■e. 02 9ic^rj: ; p^ Tk^a^T-'T-y^YSA^i 
Ttsmr^o cne>cD5-5x mos t-^y-jx^Qzi* 

OSh7 VS^X* Q 4 14, SSffi^ S L lcSS*lti*tl 

1M«MS L ICY- hfNMIStie. ■fftl'Ttt. 

S L omtetCtS CTIl^ffifji V DD^SMOSh 

y, ^-n^i^tLTii^ajTo se-pt. mmm^m s 

±*|CEB* ftTt** R S W14. SE«^SSS L « y -b 

•y hrsfcitoy-by nattT*oT» y*v kii^r 
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y -te y hS<£V R S ic y -tr v h 
[0031] 0301*. 029 lc£l*3*IMl&!!MlX?' 
CDKjfF2-< SV^**- ht'$5, 02 9lc£l^T\ ® 
fit P 3 icSffiTJrft/'dt^fc&ic LTHE^mr^lcti, 
B2 6«>tt£&m)i;<*:?tc« JfctWcStA (1) T\ JS 
»<DSHiMtR«® X S <D 1 *£fiiS>MiRl£lS& 4 3 (C J: »J S 

«?u (ccm xs (i) ) s ztummztitcm®. 
comm p 3«fey **i**tuc»*5T «fMHi s l k<i 
#*n^tB-ro ntB ( 1 ) t\ *tohriii 

Y S fcTkTSiRSSa 5 3 (c J: U ffiMHRT * C £ fc<fc 

#«0LiciH*t!»ar. w*a*nfc«^B. ami 
2 3 icAjjSftfcfe mx i vito<DW*m&£ Lxmii 

*ti5„ HtRSL*WWHcT»ei: 
ic*y, itflWiSLtut* mttvRsicy-ty 

h-T^o JfflStA (2) T\ EiE»RttXS 

(2) twu cnitj««6*nfc«afl>®»p3«fcy 
*ti«xic»«;-r s l izm^m^to 

3=fc. y-feyhWMSRS (1) £SiS21tRls]S&4 3lc 
.fcySlRU E*9ttRttXS (1) izmtftZntcmmft 
©■7* h^-f*- K©«tt*y-by K^S. JfflRBtB 
( 2 ) Z\ TkW-mVm Y S =&7*:¥a«Wl£]S& 5 3 IC J: U M 

*a«r*c ttc«ty» «***sFfi*«o l icw*a 
jWRWR s*«*aHRr*c tic* y» 1 ttaonflm 

[0 0 3 2] 03 11*. 0 2 9UfcVTv 2X2«fiS<& 

ft-ht'S5. sis^[S)<oiffii*(D«#a)liP»lis 02 

(1) T% W^-5 2*WSmS*J?«gXS (1) (2) * 

siastRi2iK4 3icj:y>8«u cmKa^nrcm 

«#=&SS*tli-ro WIBt B' (1) T% PS^? 

2 *<D7k¥3i$R!ig Y S ( 1 ) ( 2 ) *7jc¥>ilR[HlS& 5 3 
tC*yjBlRU 2*©SB«««SL (1) (2) KR 

S (2) (3) «»RU P)U.i: J 5l;:LT2*CD£iHl 
^SgSL (2) (3) lCtt*tti«!r*lfcit**tt«LTs 
TkVflWIBO L ICR*IHT. E ©«fc 3 yiSL 
y-b* hOTRSL*IWWcT*Ci: 

ic*y, iiflWSLty-by h®ttVRSicy-b-y 

hf5o ^IlCx ffiffltA' (2) T\ »J<0ffl*^t>*© 
«^3 2*(DSia)MJRIiXS (2) (3) E 

ssis«*iss Licfi^snp^LTSi^ai-r. y 

•te-y h RS (1) *S*jWR0tt4 3lc«ty3»R 

u sissiR«axs (i) tci«Bi*nfca*rt«)7* i* 



(2) T\ *rai?«YS*»RT*C£ti:J:y* 

tjishc HBrrors-rEticfcy, SB^i:^:^ 

(Sit) 2X 2©4I*«» 
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